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©» hight) mounthins in Epari, were fr 
|| duced by'two diflinf volcanos—FEffloreſ= 
cences of muriate of ammoniac (ſal ammo- 
nir) in two caverns near the plain called 
La Valle Curious volcanic breccia—The 
EY volcanic tufa which, on one fide, covers 85 
rde whole mountain of the celebrated Stoves 
Cor vapour baths) of Lipari, has every ap- 
HPearance of having been an earthy cur 
rent; and is remarkable for containing 5 
true ligneous coal — ConjeFural enquiries 
into ibe origin of this the road that leads | 
From the town to the floves formed, ina 
Freat megſure, *. tufa_ corroded by the | 
- _, rain-water — 7 arious bodies ' obſervable 
Nei hin this corroded tufa ;—Detached 


* 1 


Pieces 15 enamel, "which include many 
« yall... bulbous bodies, that appear te be 
Jarnęts — - Compari fon between theſe. and 5 
=: the garnets. of V. Puvins—Enamel US the 
E 5 Lipareſe garnets, which has for its baſe 
= : = ülbe, Born lone — — - Detached lavas in the 
0 read. leading to tbe, Hovei—Valcanic. chry- . 
15 folites. in a lava with, 4 N baſe— ” 
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pad nnn 
=» "ot feem to have ſuffered fufron—None 
ba theſe badies diſpoſed in currents.; wohence 
ii it probable that they have been thrown 
into the air by ſome volcano.¶ ſpacious 
-- plain of tufa 2 utiwable, fitnated 
© 1 beyand the Monte della Stufe, + which 
erde numernus pieces of "the fineſt and 
7 - Sure \g/aſs Jownd:. in Libari. Local ori- 
r / Ibis glaſe—Bed- 9 of  pumices \. on 
N eren current. of mf before men- 
E777 ver of Lipuri deſeribed-—Re- 
mging. 27  canflagrations of fulpbur under 
rs, nand in their-envirotis Proaigious 
umben F luuas decompoſed by. the ation 
b of /ulfburcous act acid uapourr=Oxydat of 
. iron Uepoſttedt* en ſome of theſe” lavar - 
n= Faritet) LA colours aobich they Preſent to 
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; th renders it difficult 7⁰ aſcertain 
be nature, they are uſually found of 4 
lictont ' daſe ir decompoſition an 
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U e of lime, vuriouſiy As: 8 and | 
: adbering to the decmpſed lava Iron, | 
. *20x5dated,” and moni ad in W abbr, 
tze cduſe of the different. rolonrt _ 
a e lavasjpand:fulpbates F lime 

Diſcovery bf feveral/amorphote wok 
_ 1 tallifed. weolites bar abe. floves' 2 
rbhich they foi abb mineral Writ — 
Enit bright flaſhies abhen on 15e Pont * 

N ae, and apes confiderably-con dei. 
55 a0. fuſton—=Terms "of comprar iſu be- 
ttupeen theſe "wtoliter un theſe of other 5 
„e Ae Production niob by the'ary 5 

but the Buntid way Though chr zeolites 
-* won ſeveral volcanizedirountries art probably 
1 formed within the eu, this des dot feem 
2 ©. bo.3 bebe. origin of thoſe. of L * , 

. ancel 7 Scolites produced In freſb. "IT 
rings of bot "water which ſupply we. 
. ..: baths of Lipari Another roi giai accu 
1 v . mulation of. decompoſed Javac,; and fal- 

phures of lime, on Ihe ſauthern fide of ibe 
: | mg a7 cons Ht _ X no  volcanizedeoun-. 
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v Adis met WON Make bet wap 
na, which-are found attached to ' thoſe: of 
dhe. Monte delle Stufe, the Monte San An- 

: 8 and other. place: Progfi that almoſt 
, two-thirds. of Lipari, which; Hand nine 
teen miles and a half. in ans are 
; compoſed of- vitrifications—? The- materials © 
| of. which. this ifland. Fs compoſed, Prin- 
cipally dri ved from. the petrofilex,, felt. 
5 Harp i in the maſs, and born-flones; i in part 
| fimply fuſed by fubterrancoug combuſtions, 
and in a Mill greater part vitrified—Nots 
_ withſtanding 1 the immenſe accumulations of 
- Ibis vitri fication, an extraordinary intenſuy 
Y beat not neceſſary to be ſuppoſed — An 
exception in the pumices originating from 
- granite — Few notices left us. by, ancient 
authors relati ve o the fires. of; Lipari; I 
though ave, hnow from indubitable au. 
thorities, that both the iſland and the ty 
File before the 7. rojan, ar N er 
lion in this 44 7 ures 1 1 5 5 „ 
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0 An a Jar Chowk of the — | 
_ fetfor. Pt. of à meuntainous vulcanized | 
cuntry, che beſt method, as it appears to 
me, is firſt to aſcend the higheſt medien. 
and, "after having examined the ſummit, to 
turn the eye downward, and obſerve the 
chain of ſmaller mountains that furround it, 
We may thus, 


1s, at one glance, diſcover the 
fortn of theſe inferior mountains, thelt' in- 
terchangeable connection, and the kelinens 
vhich they bear to each other, and to the pri- 
mary mountain, with other importatit ob- 
jeecks, which, had we firſt aſcended oneof the 
bower eminences, we ſhötld not have been 
ables to e Vin 0 Bj Pins and | 
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After, therefore, made 


with the greateſt diligence, around che ſhore. 
el Lia den L proceed acvording 
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my original intention, to explore, likewiſe, e 


the internal parts of the iſland ; I, firſt, aſ- 
cended to the ſummit of the Monte San 
Angelo, ſituated to che north of the city of 
Lipari; this being the higheſt mountain in 
the iſland. Here the whole of the iſland 
. preſented itſelf, at once, to my view, and I 
could perceive that, far from having a co 


cal figure, ſuch as is that of Stromboli, 


and i in a certain manner of Vulcano, it is 
compoſed of groups of broken and half 
deſtroyed mountains, confuſedly heaped to- 
gether; which give 8 moſt i lar 
appearance. It is evident chat the volcagic 
fires have raged i in many places, and that, 
from their tod great proximity to each 
other, they have not been able to form 
thoſe diſtinct cones which are ſo obſervable 
in Veſuvius and on Etna. But the 
matters ejected by the ſuperior, volcanos, 75 
pouring upon thoſe which iſſued from the 
en have produces | in every part confu- 
ſion and < From the ſummit of 
Etna we may ee a multitude of ſub- 
n rater, well charaQteriſed; but from 
4 5 1 hat | 
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Ss KANE, 
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| 0 8. I. | 
dhe of San An gelo 1. could not perceive 5 
one. There are; indeed, many openings 


and hollows | to be ſeen, which once, per- ; 
"Inkl were fiery mouths ; but none of theſe 
_ cavities have at preſent the fi gure of an 
inverted tunnel, poſſibly becauſe. they have 
been in part filled up and Iv —* hy 
Ws wh ren Rr ou 5 time. | 


. 15 


NI. Dolomieu g oble eee 
' this mountain a circular plain, ſurrounded 
. eminences ſhelving towards the inſide, 


which he imagined might be the remains of 


an ancient crater. This conjecture, after a 


reful · ecamination of the ſpot, does not 


ee to me improbable. The ſame natu- 


raliſt likewiſe ſuppoſes that this mountain, 
che height of which is nearly a mile above 
che ſea, was! the fitſt that was formed in 
the iſland, through which the volcano burſt 
forth, and which ſerved as a baſe and ſup-- 
port for the other mountains that were 

thrown up aſterwards. This opinion is 


extremely plauſible; but the fact may like- 
3 be, in WT opens that this mountain, 


| I 
at the time of its produR on, or very ſoon 
after wards, had ſor its companion the 
Mente della Guardia, which looks towards 
che ſouth, and of which I have before 1 
ſpoken; both becauſe the latter is ſeparated 
from the former, and becauſe it is little in- 
erior to it in height. From the ideas ſug- 
geſted by a view of the places themſelves, I 
_ conceive it not improbable. that theſe. two 
mountains, which riſe ſo much higher than 
the reſt, have been. produced by two, diſ-—- 
tinct volcanos, and were the firſt that 
8 emerged from the ſea, forming then two 
ſmall iſlands, which afterwards, enlarging 
their baſe, uitited 1 into one; for it is well 
known that other volcanic iſlands originally 7 
eonſiſted of ſeveral parts, which aſterwards 
Were joined. To theſe. two mountains 25 
ſubſequent eruptions made new additions, 
until at length the whole of the iſland. of 
Lipari was produced, which, from the ero- 
ſion of the rains and the lea, f 16 now cer. 
e leſs than it once was. W 1 
„ * 7 1 4146 6 - PR 
From Monte San ogy] paſſed to whe 
85 * 15 Hoy 
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Monte della Guardia, which- on the gde t to- 


wards the ſea preſents only ſteep and rug- 


ged precipices of lava, and, conſequently, is 
deprived of all vegetation and verdure ; but 


on the land fide, which is oppoſite in one 
part to the city, it is formed with gentle de- 
clivities, and covered with vineyards ; for, 
as its ſoil is tufaceous, it leſs reſiſts cultiva- 


tion than any other volcanic product. 
While ſtanding on the ſummit I was ſtill 
more confirmed in the opinion, that this 
ann is not an aceeſſary to, or prolon- 
gation of, chat of San Angelo; but that it 
forms a whole of itſelf, and may be called 
primary equally with the other, from the 
dliiſtance between them, and the wide 1 


running from eaſt to weſt, *. which pad 
| _ m_—_—— MT. : L ae) OP. 


nn rifited | nf two. nating... 
. which are the loftieſt in the iſland, I pro- 
ccreded next to examine. the leſſer emi - 
nences, and found additional confitmation 
of what I have already obſerved; I mean, 
| hat Lge: eminences have en loſt the _ 
1 | true 


— 


each other, and confuſedly intermised. 
The long and unknown ſeries of years that 


wat matters de rem ee inert 


has elapſed ſince theſe eruptions, muſt, no 


doubt, Have contributed to increaſe the con- 


fuſion. Excepting, therefore, ſome few 


4 flat places, and practicable deelivities, which 
the inhabitants have rendered eultivable by 
great labour, Len, A a ruinous pile of 


mous maſſes; and there i is no ſummit, or 
projecting part of a mountain, which does 
not exhibit manifeſt indications of its fu- 
ture fall and deſtruction. The materials of 
which theſe ruins are formed are pumices, 6 
' enamels, and glaſſes, which I ſhall not des 
ſcribe, becauſe they are partly the ſame, 
and partly extremely analogous to thoſe of 
e I wave tags ous? the mk e en 

— fy the Aalen by " accourits whey 
kee me, excited my curioſity to viſit a ea- 
vetn ſituated in a ſmall plain called La 
. about a * of a mile to the welt 


gn 


y A Z « 


verns, as it is foun 
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of che city. This eavern has its mouth in 
4 #rock'of decompoſed lava, and a man may 


walk into it to the diſtance of fifty paces. 


Its ſides are covered with effloreſcences of 
thoſe of another ſmaller cavern in the ſame 


rock. This ſalt muſt have been formed by 


ſublimation, having been reduced to va- 
pour by ſubterraneous fires, and thus at- ; 


tached itſelf to the ſides. of: 8 two ca- 
A attached in many other 


volcanic places; ; but of theſe fires and am- 


moniacal 1 no traces whatever now 
VVV | 7 wn 
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way a volcanic breccia, which, on account 


of the heterogeneous ſubſtances it contained. 


it would be improper to paſs without notice. 


It is found in large iſolated pieces; but 1 


was unable to diſcover, from what vein it 
derived its origin. "Its. principal ſubſtance 
is an earthy lava, of a blueiſh grey, a coarle 
grain, and little hardneſs.” In this were ins 
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hw 
Fd fragments of tb: tins f Rua 
we one black, of à ſcaly fracture, and which 
moved the magnetic needle at the diſtance 
of two lines: the other of a grey ground, a 
very rough ſurface, an unequal. fracture, 
oy gave:ſparks. with ſfeel, and contained 
e Stufe. Both were of the 
We ſtrong argil⸗ 
| 211185 940157417 fte 
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"of a very beaitiful colbitr- between paved | 
and a blue: 'by its ſmoothneſs, clear frac- 
dure, its aſpe&; and want of hardneſs; it re- 
ſembles the nee bananen 1 
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. Fifthly, ſmall Bieren 8 e's a s 'glaſs, 
; wſbmblog in Weber factitious glaſs; 
Thie largeſt piece was fourteen lines in 


. : 4 1 * En "I 


TW. 
length, and eight in breadth, and 


pt Uk 1 
bern 2 5. . we 5 
- Theſe Give Geka of plants en i 

vrere certainly not natural to the ſubſtance 
of the lava; for their fractures and angles . 
are very viſible, and by carefully breaking 
the lavg they may be e. traced entire. We 
. muſt therefore conclude that they were ab- 
forbed and incloſedyin the la a. 


when it was 
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Ein POPE theſe e donde 8 
ſuggeſted itſelf. Though tothe niked oye, 
and likewiſe to the touch, the vitreous lava 
? appears perfectiy ſmooth, yet, heil viewe 7 ed | 


with a lens of a fixong magnifying | OWEry 
its ſurface appeared full of very minute fiſ- 


fures. At leaſt, if this was not obſervable 
in all, it was in ſeveral pieces of bath theſd 
kinds of glafs. I therefore conjectured, that 
whey theſe ſubſtances were in an ignited | 


2 . . 
Th 
w 


n | 5 ; 5 : contact 


ny (a) | 
contact with the cold air; unleſs we rather 
chooſe to ſuppoſe that theſe fiſſures wer 


produced,” when theſe vitreous bodies, in * 


frigid ſtate, were e TT 2 in 5 


8 torrent. „ e obo 

ris But the TY I Shovel of Lipad appear 
| io be che object which moſt excites the 
: curioſity. of ee docs Bot, Aera 
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” 6 PF 3 ko 1 FY ; N 5 
oves th ſelves, eee 
8 + - wo N 5 1 Nr 7 


| © Theſe 1 . e e EA 15 
at the diſtance of four miles, and ſomewhat 
beyond the ſummit of a mountain, which, 
after thoſe of San Angelo and della Guar- 
dia, is ane of the higheſt in the iſland. The 
road 1 went was that which leads immedi- 

_ ately from the city to the ſtoves, and che 
only one which can be travelled without 
great difficulty. It is in a great degree the 
work of rain waters, which have made a 
deep excavation in an n immenſe maſs of 
tufa. 


that 2 won 


_ has every appearance-of having dee 


uſa: In moi than ont place, i tis work 3 


9 T have ſpoken of volcanic tufas, but almoſt 
ED 3 ripe 9] The preſent. ſpecies of 


what more at lengths | . ITED? 58 
| | 5 


F 0 ihe j « begtoning Ms 


+ thi 8 3 anic e aher Toe, 


ejected by 2 >” Seda Ether 5 
by the rain: waters or thoſe of the ſea wen 
they eovered the baſes of the burning aniun- | 
Trains have bert conſolidated inte ſome 
tufas v The tufa of Lipari, of which Tnow - 


BBS Dogs ann a hai. 


3 ben wan ne ks the um- 


mit of the Monte della Stufe, or Mountain 
i the Stoves,” This mountain, like moſt 
of the othe _ varies: ee in its dif- 


mp 7 10 25 ei 9 

e enn, ee es cher N. n 455 + So 

2 feretit 
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1 1 "89 7). 
ferent parts, in one place preſenting gentle 
declivities, and in another ſteep and rugged 
deſcents ; here plains,nearly level, and there 
_ precipices almoſt perpendicular. The tufa 


with which it is covered, takes exactly the 


. fame. courſe; and ſometimes curves, and, as 
it were, waves on. the ſurface: nor does it 


in the leaſt differ in its ſinuoſities and wind- 


_ ings, from the moſt completely characte- 
riſed currents of lava, Fhiah i it likewile re- 
ſembles by being di in bed le 
over the other, as ö in oo. places 
Which have been moſt corroded by the rain. 
4 therefore was of opinion, that this tufa 
| had been a ſtream, if I may uſe the ex- 
_ preſſion, of ſlimy ſubſtances, that had flow= 
ed down the mountain; as examples are 
not wanting of ſimilar eruptions, produced 
in the humid way, in whe: mann Nau | 
. Fan, m” er. arr 


But here a difficulty „ OY in = 
oppoſition to this hypotheſis. | Had this 
8 of the mountain been inundated by a 
torrent of water iſſuing from the earth, 
vor. 111. a 5 L - when 


burning mouth, 2 


nr ns 3 
when in viblence had 8 che b 
' heavy bodies muſt have ſubſided te the 
: Soom in obedienice'to'the l of gravity, - 
| he leſs heavy have temained above them, 
Ad dd lighteſt Have obeupied che higheſt 
Pleee; Winch, however, is not the fact, 
ſinee, as we ſhall fee, at a mall depth within 
time tuſa, are found large maſſes of lavas, 
"enamels, and glaſſes. But it does not ap- 
Pear to me . that theſe Ns 
may have been thrown "on 
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of this tufa over the dick: and ſides of de | 
'mountain fufficiently prove chat it onee 
flowed: its very nature is a ſtrong oonfir- : 
mation of this fact. It is not an aggrega- 
tion of aſhes and ſand; a mixture of frag- 5 
ments of "thoerls, /Keteſpits, and lavas de- 
*compoſed, and rendered earthy, and faften- 
ed together by the action of the water, be- 
coming ſo hard as to be cut into pieces pro- 


| 1 39 5 
per nnn is che e e with many 
other tufas; hut it is merely an argillaeeous 
| earth, reſembling. from its ſoſtneſs, the 
hardened mud of rivers. Its colour is a 
dull grey, its ſtrufture ſomewhat granular, 
| and ſo yielding that it may be crumbled and 
_-pulyerized- between the fingers. It is uicht, 
zadheres lightly to the inſide of the lip, 
emits a feeble argillaceous odour, and, when 
e eee, eee 
1 __ part. + a Fl 


WP "1p! 5 
Or. f 2 
; 


As 1 


In the ame it ert Ades 4 reddiſh 


| FN colour, and aſterwards the black c- 
Jour of iron. It became ſo hard that it 
(Have x ſparks with ſteel, without, however, 
vitrifying, except eee allumed a 
5 kind of, vitreous i 


The depth 4 this: n different 1 
an parts of the mountain. In ſame 
places it is ſeveral feet deep, in others hut a 
few, and in others there is ſo great a quan- 

tity of it chat, notwichſtanding the excaxa- 
Yous made 45. it by the rains, 1 as. unable 
| c " Re to 


1 20 b | 
But in every place 


5 here I could Se the bottom, I a 
ſerved that it reſted on a bed of 'pumices, 


partly pulverized, and partly in detached 
pieces approaching to the globoſe form. 


They belong to the claſs of the lighteſt of 
theſe ſubſtances. + It appears, therefore, in- 
dubitable that theſe pumices had been 


thrown out of the burning mouth of ſome 


wolcano, before the "= ot the ©:tafaceons 5 


current. 


9 This ate ee a ay: 3 
phenomenon. On breaking it, its fractures 
exhibited ſmall black particles, which were 


diſtinctly recognized to be true coal, from 
their blackneſs, lightneſs, dryneſs, the faci- 
lity with which they. broke, and their ſmall 


| degree of hardneſs: Some of them, like- 


Wiſe, when expoſed to fire in the open air, 
fumed, and became red hot; others emitted 


A little flame. The latter had not been 


erfectly reduced to co 


1, as the fibrous 


5 parts of the wood were ſtill to be feen. . 
"Theſe! coals were 1 e __ wo 
Or 


Gs 


cm) 


7 three lines i in length to twelve. or four · 
teen, and of proportional thickneſs; They 


appeared to have appertained to branches of 


trees or ſhrubs; they are buried in the tuſa 


at various depths, and are found, though : 


—— een e its . extent. 1 


- 


** $4 


| This fue, never before, to my knowled 


eden by others 1 in volcanic tufas, might 


| induce us to imagine that the two methods, 
the humid and the dry, ha 


here been cules 


| bined ; and that the watery ſlime, when it 


1 1 down the mountain, had been pene- | 


trated by the fire in ſuch a manner that it 


had inflamed, and converted i into coal, the 


vegetables it met with in its way. This ex- 
planation is certainly not free from diffi- 


culties, as the reader, no doubt, already 


perceives ; ; it therefore may appear more : 


probable that the earthy inundation 


involved, and carried with itſelf, theſe car- | 

| bonaceous ſubſtances, which exiſled pre- 

vious to its eruption, and which deriyed 

their origin from a ſhower of ignited matter 

| havingburied, but not entirely confumed, Sf 
e the 


* 


. 


/ 


4 a ) . 
he bew Puts which feebly ae on 
he declivities of the nee We 


It has: ri ee d, that the. 3 
deſcent of the rain-waters on that part of 
the mountain which leads to the ſtoves, - 
| has corroded the tufa to a great depth; > 
_ and it is in the middle of thele corrofions 
that we meet with various volcanic bodies, ä 
Which, together with others lying in * 5 
. ron mene to be deſcribed... 


Firn, 1 find pieces o e of e every 
 fize, which, though they are ſi ſmooth. with- 
out, when (22 Kg have, within, an an gular 5: 
Fracture. Their colour is a pale blue, they 
8556 no great brilliancy, nor are they very 
8 as they fy in pieces when ſtruck 


againſt, the {teel. The cauſe of the want 


\ | hardneſs 1 in chis enamel, may be aſcribed 


theſe, perhaps, are to be attributed to the 
ieces of enamel being 1 red- hot when they 

7 into the tufa not yet dry. The "le 

pars i it contains have the ſame cracks, and | 


nd from the ſame cauſe, „ 
i e 


T4 


0 the HiTures, of which. it is full; and 9 7 


10 che fame . is n another bind. --- 8 
of enamel containing a great number of 
- ſmall bodies, which I will not abſolutely 
affirm to be garnets, becauſe I was nat able 
to analyze them in the humid way; but 
their external characters, together with the 
| proofs furniſhed by the dry way, almoſt 
induce me to conclude them ſuch. In all 
| my volcanic reſearches I have never met 
with any. ſimilar. _In general they have a 
bulbous figure, and are of a blackiſh colour, 
Which in ſome inclines to a red. Their 
- ſarſace is ſmooth and ſhining, their recent 
fractures lamellar, perfectly vitrequs, and 
will cut glaſs. The largeſt are about three 
lines and a half in thickneſs, and are opake; 1 
the fmalleſt, about the third part of a line, 3 
and are ſemi-tranſparent. They give ſparks a 
With ſteel, and melt in the furnace into a 1 
black and ſcoriaceous enamel. Theſe ha- 9 


racters, taken together, certainly give them 
à great reſemblance to garnets: I ſhall not — 
therefore heſitate to claſs them with that -.- "= 
ſpecies of ſtone; as their not being cryſtal- 1 '- 
| lizedis of little importance, ſince we know 
1 * ber are a0 amorphous garnets. 
VVV "BE "> Ws 


LS ond 
- While employed i in the examination of 


1 ſtones, I reſolved to compare them 


with the Veſuvian garnets ; for, in myexcur- 
ſion to that volcano, I had collected ſeveral. 


different ſpecies of them on Monte aH 
v»hich is the ancient Veſuvius. I made ſe- 


veral experiments on four of theſe, of waht 


| the een is en reſult. 


; 5 
1 . 45 5 = = 


The Giſt ſpecies" is Fond in a hive with a 


. horn-ſtone baſe, of a yel lowiſh grey colour, | 
an unequal ſurface, and of a conſiſtence 


little different from earthy, from the great 


| alteration it has undergone; not, as far as 
appears, from ſulphureous 'exhalations, but 
from the action of the atmoſphere. The 

garnets it contains have likewiſe ſuffered 


injury, having loſt a part of their native - 


1 luſtre, and being eaſily broken or crumbled 


ieces from the multitude of minute fiſ- 


ſiures and cracks in them. They, however, 

retain ſomewhat of the vitreous character. 
Their colour is between a white and a grey. 7 
At firſt view their figure appears perfe ay 
globular ;' but on extracting them from the 

| Rong, their N TR may eaſily be 

done,) 


0 48 1 

Jone,) tity: examining them, OY 
are found to have facets, though it is not 
poſſible to aſcertain the number of them, as 
many of the angles have been defaced oat 
time. I ſhall only obſerve, that having 
broken one of theſe garnets into two 
equal parts, the perimeter of each half 
was octagonal. This fracture at the ſame 
time ſhewed the texture of the garnet, | 
which is compoſed of very thin circular: 
leaves. Theſe garnets are of different ſizes, 

| pr s lines AGE a half: to one a of _ 


11 Elon * 
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compact - enamel of the colour of pitch; 
but it leaves the garnets untouched, which 
only become ſomewhat whiter, more vitre- | 

| ous, and more hard. The blackneſs of the 
- len, being a contraſt to the whiteneſgiof 
the garnets, a great number of the latter be- 
come conſpicuous, which before were not. 
viſtble in the lava; and, notwithſtanding 
their extreme ren, they + remain un- 
| 2 801 by the fire, : 


| 4 26 5 os 
be garnets, of the ſecond ſpecies. are 
contained in a lava which has for its baſe . 
ſoſt horn- ſtone. They are larger than the 
former, and entirely opake. They are white 
as ſhow, and more brilliant in their fractures 
chan the preceding. Many of them are of a 
round figure, and manifeſtly ſnew a eryſtal- 
lization in various facets ; which, however, 
| it is impoſſibleto number, as they break in 
pieces if we attempt to extrac them from 
ee _ DRAIN hn e A 
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{Gaal of this 15854 3 of. 3 5 
iacleſe within them ſmall priſmatic ſhoerls, 
of the colour and luſtre of aſphaltum, which 
prabably pres exiſted completely formed, 
and were taken inta the moiſture from : 
"_—— we I i b i ann | 
18+ 

Theſe a are, | likewiſe, infulible 4 in 
the furnace, though the lava 1 is „eee 
Into! a —_—_— anne 15 


The third Kind 3 * e infixed, 3 in on, 5 
WE i OP 
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CEN - 
heavy lava, which atſo: has for its baſe the = 
horn: ſtone, is of an iron-black, coiripact, but 
not fufficiently hard to give ſparks with 
ſteel, The garnets, which are of a yellow<- - 
ih white colour, and fome of them fousm 
lines in diameter, for the moſt part have 
clefts or fiſſures, but in ſuch a manner that 

in the recent fractures the e 
| and ene nn 1225 


The 8 as hs a late not the 
_ garhety,. which "OT ap ag the red 
0 or ee 


1 
4 { 
'F 


The garnets of b the fourth and lat ſpice ; 
Wow four-and-twenty facets, and are ſemi- 
tranſparent, white, and vitreous. Their ma- 
trix is a compact lava of a horn- ſtone baſe, 
which emits an argillaceous odour. In the 
| the furnace it changes into a black ena- 
mellar e bur the ee, enen un- 5 
ee 1888 


3 On comparing b theſe dai: with chest | 
- before detailed, we ſhall find that the ſtrue- | 


1 -: 
ture ebche Veſuvian garnets, 10 far as it is vis 
treous and lamellar, i is ſi milar to that of thoſe 
of Lipari; but that, when expoſed tothe fire, 


a difference is found between theſe two 


ſtones, the one eaſily melting in the Minot, 
ud att ha: n e 
3 

90 | Finding; ersten that theſe Fa e | 

of garnets were infuſible in the furnace, 

. though continued in it for ſeveral days, I | 
| had recourſe to oxygenous gas (or dephlo- 
giſticated air), by the action of which they 
all melted, though ſlowly. When the ma- 

trix lava flowed. like common glaſs, the 
ſmall pieces of garnet within it remained 
unchanged; but at length fuſed, though  - 
without incorporating with the m_— {: as 

. jo en A PRO. be 


0 


chemiſts _ eng ape ib ber 7 


Rp me, have made experiments with fire . 


on the Veſuvian garnets, have deſeribed re- 

| ſults ſimilar to thoſe I obſerved. Bergmann 
ſays theſe. garnets melt with the blow- 
Pipe e, but a Wenn fire is neceſ- 


fary, 7 


kW” 
Cary *. Sauffure tells us, that a ſpotted lava | 
(laue @ veil de perdrix bs which he found on 
Monte Somma, acquired, after fuſion, a black 
vitrified ground, but that the polyhedrous 
grains of this lava remained unchanged in 
the moſt violent fire; and by polyhedrous 
grains it is evident that he means what I and 
others have called garnets T. With reſpect 
to the action of oxygenous gas upon them, 
we may refer to Ehrmann, in his work on 
the Air of Fire. The white opake garnet of 
- © Veſuvius,” ſays this writer, © differs from 

2 garnets properly ſo called, in this, that it 
melts with extreme diffculty (with the 
s affiſtance of oxygenous gas is here to be 
0 underſtood), and at length, after continual 
5 ebullition, becomes a maſs perfectly * 
0 lar to quartz, even in its fracture, and 


which crackles in wang manner between 
: «the teeth.” eee of ny CI 


This kind of ebulliti tion T babe Sacred 


in n the four varieties of en above men- 
Fre | 


EE k 1 


* De Productis Vulcanicis.. „ 
i 1 e dans les Alpes, Tom, I. I 8 
+ ; tioned, 


5 


i 
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Sobel when they were in a ſtate of fuſion · 
The firſt and third, likewiſe, produced two : 
ſmall maſſes reſembling quartz, but choſe of 

the ſecond and fourth variety were ſpongy. 

I is very poſſible that this author rm 
tis: ehen on one en 6 Eo 


| Gomg: leprned. elite are ck. opinion | 
| thatthe garnets of Veſuvius are improperly 
ſo denominated; firſt, becauſe they en- 
tain no iron; ſecondly, becauſe they fuſe 


with difficulty; and, thirdly, becauſe (they 


5 differ in the, proportionate. qualities of their . 
 .conſtituent parts from thoſe of true garnets. 
Theſe reaſons, however, do pot appear 40 | 

me ſufficient to..exdude them from being 
Tlaſſed with this kind of ſtones. It is true, 
chat iron is uſually contained in garnets; 


ut it is not eſſential to them; 1as has been 


obſerved by Bergmann, who, in tranſparent 
garnets, found only 188 parts of this metal. 
The abſence of iron, probably, the 


renders them ſo difficult to fuſe. With æe- 
ſpect to their conſtituent parts, the Swediſh 
chemiſt (Bergmann) has obſerved, that the 
5 . 7 principal 


{1} 


. K oY D .* 
principal of cheſe is flex, the — 
and that which is leaſt of all in quantity, 
lime. This analyſis agrees with that made 
by Achard on ſome of the pureſt Bohemian 
garnets; and ſuch a proportion of the eon 
ſtituent principles is ſufficiently ſuitable to 
5 of the garnets of Veſuvius, invrhich Berg- 
mann found about 55 parts of filex, 39 -_ 
alumine, and 6 of lime. And though the 
proportion of the ſilex to the alumine is 
not entirely the ſame in both theſe ſtones, 
the difference is not ſo great, in my opinion, 


28 d induce us to conſider them as two 
diſtinct ſpeeies; as will appear by compar- 


Ing the numbers 55 and 39, which expreſs 
the quantities of ſilex and alumine in the 
Veſuvian garnets, with the numbers 48 and 
3o, :denoting-thoſe of the lame two earth, 
in the Bohemian-garnets, analyzed by the | 
ee bam of- Bern ene 


"To return for a moment to the” garnets of 


\Lipari: theſe do not ſo tenaciouſſy adhere to 


their baſe. as we almoſt always find the felt- 
pars d oerl; n like other garnets, are 
PR» 2 1 |  lmplanted £ 


wii ” 
77 RIES. 
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| . production vrhich preſents itſelf, W 


K 


ies ln is in alk W eee that they 


without breaking, 


may be eaſily detached 


Leaving the exact impreſſion of their figure 
in the enamel. This enamel, which is 


„and of a grey einereous 


colour, is found i in detached pieces, both in 


the road and in the tufa; and is the firſt 


3 the e o eee towards che loves 
3 NN 
8 our journey - Ri further aha 


$555 N 


7 -this road, we find. in it, and likewiſe within 


the tufa, very curious mixtures of a White 
argillaceous earth and black enamel; both 


of which are ſo mingled and kneaded toge- 


ther, that we ean ſeareely find a quantity of 

this earth of the ſize of a pea, which does not 

contain ſeveral particles of this enamel; and 

very few, indeed, are the pieces of enamel 

that contain none of this earth. It has an 

OY. Os ling adheres t to the onus. 
N. 


In the fie: Stunde ks this 


| mixture is een we en meet N74 an 


CS 3³ TL 5 
ore nelnisged, dut larger, a mere ap- 


proaching to a globular figure. It is re- 
markable that this enamel, in ſome places, 
forms one whole with ſome pieces of lava 


of a horn- tone baſe, W 93 5 contains 


WOES 
— + & 


as wilt brief tage fur wat o 
5 irn each of a horn- ſtone baſe, which are 

met with, in detached r on a che road to | 
the Stoves, 4 


: Te firſt his a fibrous fracture, the four 
of iron, ſome appearance of poroſity, ſuffi- 
cient hardneſs to give ſparks with ſteel, and 
the power to move the magnetic needle at 
the diftance of a line and a quarter. It 
emits an earthy W and n felt 


1 2 8 _ 
| The A | 1s of a black-grey colour, 

2 and, though compact, rather ſoft. Almoſt 
one half 25 it conſilts of momboidal felt 


r * T a 
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Me being . forbid more a opts wan, 
: "a een ROT cit 15 kh 


=: | The Fae! which. in a Golidicy, weight; 
_—: : - hate” hardneſs, exceeds the three preceding, 
das a black ferrugineous colour, an eatthy 
frtaddure, adheres ſlightly to the tongue, and 
5 emits the uſual argillaceous odour; . 
moves the magnetic needle at Jag. kur 
| of half a line, | | TOC” 7 OWN 
5 Al theſe four kinds bot AR are 3 
F the furnace, into vitreous ſcoriæ, but with- | 
eiu che e fuſion of cheir feltſpars, 


7 ? 1 16 


by 2 abs 


a 3 it will be —_ 
| 1 to deſcribe, ſome what more at length, 
another ſpecies of lava, which is enrich- 
ed with a great number of extremely beau- CT 
- ol en chene es. e TY 
Thie lava has for its baſs a pe horn-ſtone: 
it is of a dark brown colour, and unequal ; 
in its fractures on account of the fiſſures | 
8 Which 


x) 


which a parts. Sh lend Al > 
tached pieces, like the four preceding lavas, 
but theſe pieces are rare. It gives but fer 
ſparks with ſteel, emits a flight. argillaceous 
odour, and acts on the magnetic needle at 
| the diſtance of a full line. In conſequence 
of its numerous fiſſures it is rather light, | 
aud when ſtruck with a hammer is ſome- 
vhat ſonorous. I omit! to mention ſome 
ſmall ſcales of feltſpar incorporated in it, 
and wang to ee ee 


ſolites. 5 T8 tt | 3 8 x LS 4 
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bels erben Granted is he 3 "MY | 
= the lava; which have ſuffered by. the 
Influence of the atmoſphere and elements, 
_ readily attract the eye, by their lively co- 
lour, which is between a green and a yel- | 
| low; but in the recent fractures they ſhine . 
Vith much more brilliant colours. The moſt 
conſpicuous are the golden-yellow, and the 
fine graſs-green, with which, ſometimes, is 
mixed a fire- red, tempered with a tinge of 
purple. If theſe chryſolites are expoſed ;_ 
the immediate light of the ſun; and viewed 
= 2 VV 


amt | 


under certain angles, their colours | beume 
much more lively and bright. Many of 
chem are amorphous, but ſome are quadran- 
gular priſms. Their ſurface, in the fractures, 
ſhines with a glaſſy brillianey, and is ſome- 
times ſmooth, and ſometimes rough, accord- 
- in n the plates of which the chryſolites 

are compoſed may have been broken. The 

ſmall fragments of them are angular and 
| +-tranſparent. Theſe chryſolites give 
| ſparks with ſteel, and: cut glaſs nearly like 


 rock-cryſtal. The largeſt are not leſs than 


- three lines and a half in length, but the 
ſmalleſt can - ſcarcely be diſcerned: by the 

naked eye. They are fo firmly infixed in 

the lava, that only n 
be detached. e, : 


The fire of hs 8 ul ge of 1 


| Kon whie, not only will not fuſe theſe mi- 
nüte ſtones, but are unable to injure them 
either in their colours or texture. Ouyge⸗ 


nous gas (dephlogiſticated air) alone diſco- 
 lours chem, and melts them into a 


— 
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ſolites, they had been before found in other 


volcanized countries, as in Vivarais and Ve- 


lay, by M. Faujas, and on Mount Etna by 
M. Dolomieu. But on comparing their ehry- 


ſolites with mine, I find certain differences 


and reſemblances, v which f It will i be 1 to . 


— enumerate. | | 


The — obſerved and defcribed 
by M. Faujas, when examined with the 


lens, are found to be compoſed of an aggre- | | 


gate of arenaceous grains, more or leſs fine, 
and more or leſs adherent ; feabrous, irre- 


gular,” and ſometimes. forming cruſts and 
ſmall ſandy ſcales ; but, for the moſt part, 
| having the appearance of angular 9 0 7 N 


en wy ae ad into each other. 


The chyſoltes of Lipari have n of 


- this nature in their ſtrudure. I. brcke -ſe- 


veral of them, and examined their frag- 


ments with the microſcope ; ; but they never 
pPeare. to me granular, but always ſmqoth 


MI and 


font time. market — volonate Kal 


+ 
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and glaſſy. The moſt minute parts of theſe 


chryſolites exhibited the Ag: Apa 1 85 


e when whole, E446; 
25 | 16 


1 muſt not omit w a 5 0 dig, 


ference of importance, which. i chat: i : 
chryſolites of Lipari are only a few lines j in - 


77 7 5 ; 2 * 


length, whereas thoſe. deſcribed by M. Fau - 


Jas are ſometimes leveral are in weight 5 


5 > 7 4 # — 15 


They agree, however, 8 mine in their . 
infuſibility_ in an extremely active fire; for 
thoſe on which he made his experiments 


| reſiſted the fire of common. furnaces, hows 


ever violent and continued jt might be, and 
could not be reduced to a ſtate of an but 


by the wig of e e „„ 


— * 


The cal 0. et boch are . the 
fame. I fay ſometimes, for NM. Faujas in- 


forms us, that ſeveral of his chryſolites were 
only of one colour; a green, or topaz-yels _ 


 Thet traits 775 reſemblance nd difference 
between. 
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between the Lipareſe and Etnean d 
lites will be ſeen by comparing the deſerip- 
tion I have given of the former with what = 
M. Dolomieu ſays of the latter, in the work . 
I have frequently cited. He tells us, that py 
ſome of the chryſolites he found there are 
amorphous, others cryſtallized” in tetra- 
gonal or hexagonal priſms, ſometimes with 5 


an hexagonal pyramid; that their fracture 


is partly conchoidal, and partly lamellar; 
that they are harder than quartz; that F . 
are more or leſs tranſparent ; that their So- 


Jour is a greeniſh yellow, with various 
tinges, and that they are fuſible in a ſtrong 


fire. He does not give their ſize, but they 


cannot be large; both becauſe he calls them 
. grains, and becauſe thoſe which I obſerved 


wh fore lavas of Etna were very minute. 5 


pe” have e called the chryſolites of 

Lipari, volcanic chryſolites, not merely be- 

cauſe they : are found within a lava, but to 

preſerve a diſtinction between them and the 5 
gem of that name; ſince I know that ſome 

e authors are of opinion, that the 
24 D4- + - vous: 
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3 


* 


14 
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volcanic 9 which, PEER eie N 


yellow colour, and other circumſtances, re re- 
ſemble that gem, and therefore are called 
chryſolites by the. Voleaniſts, differ from 
them entirely in their component parts, 
and ſeveral of their external characters. Jo 


this opinion 7 can make no oObje Ric 
though, in deſeribing theſe ſtones, . I have 


adopted the name by which they. are uſual- / 


iy known. It muſt be obſerved, however , 
os ſome of their properties ſhew they can- 

not be claſſed as ſhoerls, among which ſome 
amt nen plaſe 8; ee * 


+ 
iS 
* 


my romgins | likenife to, ſpeak. of. Fe W 5 
Which was the laſt of the products that af 
fered themſelves. to my obſervation, as 1 
proceeded along the declivity of the moun· 


FN . 


vin leading ta the Stoves. a oak ©: 


” "This, "Leng. is a 3 the er of . 
which, is the petrofilex, containing. feltſpars 
with ſeveral. faces, and brilliant in the frac- 
pens, and ann irreg ular: ace The 
2 8917 A . | baſe 


5 my 
- R — 
* 


"Ca 4 


1 has the red colour of brick. It is 
ſound in detached maſſes, ſome of Which | 
[os ſeveral thouſand pounds. It is com- 
pact, and ſcaly in the fractures. The pieces 
broken from it are irregular; the thinneſt 
are tranſparent at the edges; and they give 


_ ſparks moderately with ſteel. The colour 


of the baſe has given the feltſpars a reddim 


| tinge, as we fee in certain oriental porphy- 


mY 


But b has this Ca Say ſuffered e or 

is it in its natural ſtate, and, at moſt, cal- 
| elned: when it was ejected by the volcano. ? 
I cannot pretend poſitively to decide; but I 
incline to the latter opinion more than to the 


| former, ſince an alteration is viſible, even in 


the internal parts, which appears to be the 
. __ a true calcination. e 


: * 


a ow 1 ks cbs of this 110 
W ſoft, but does not fuſe: the felt- 
ſpars remain ee but! che ſhoerls are : 
 _—" er 


; The 


jc. * 42 3 
. ＋ he ſpacious and deep excavations made 
4 | "A the tufa by. the rain-water, and which 
extend from the bottom of the mountain 
| to the ſummit, afforded me an opportunity 
1 diſcover — examine the ſtony ſub- - 
AF 5 5 ſtances 1 have deſcribed; for it was only in 
5 thoſe excavations that they were viſible: in 
every other part nothing ee but the 


naked ſuperficial cruſt of the tufa. None 
of theſe ſubſtances are diſpoſed in N 
they are all detached; and thus render it 
| Probable that they fell into the tufa after 
having been thrown up into me air i 15 4 
canic One FCC 


- When © we 9 each the: mt uf 
7 the mountain, an ample plain opens, formed 
of the ſame tufa, but become earthy, in 
Which corn is ſown, and a few vineyards 
are planted. Here we find numerous 
pieces of a ſhining glaſs, which is ſemi- 
tranſparent, of a blackiſh colour, and ſome 
of the fineſt and pureſt to be found in Li. 


7 pari. As I wiſhed to diſcover the origin be - 
** this ſubſtance, 1 ase the place where it is 


ET found 


FRY 


Found to be dug i into. The been 
is there about three or four feet nen The 
pumices lie immediately under i it, a d among 
them this glaſs is found, in conſiderable | 
quantities, It has probably been turned up, 


and brought to the ſurface, by the plough, 


or other ſimilar inſtruments uſed to n 


"me cm for. Going) with corn. 211225 


: een this plain W is a ce Pr = 
: ſcent of about two hundred feet! in lengths 1 


at the end of which are the Stoves. 


ever prepoſſeſſion i in their favour the tray j * 
ler may have conceived from hearing ſo 
much of them, he loſes it the moment hgͥe 

| ſees them. They form a group of four or 
five caves, more like to the dens of bears. | 
than the habitations of men; and which 5 
exhibit much leſs of art than the edifices 5 
25 framed by the beaver. Every cave has an 


opening at the bottom, through which the 
warm. and humid vapours enter, and ano- 


ker in the top through which they paſs _ 
I out. I entered one of theſe, but was unable 


ae long in it, leſs W for 


I 
70 | . 5 , 
# 2 4 > : 5 ' > » , the : 
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the thermometer ſtood at only 483 degrees, 
than from I know not what of a ſuffocating 
nature which the air had in it. Theſe 
Stoves now retain little more than their 


name, and are nearly deſerted. In fact, 


though they ſtill retained their virtue, and 
were efficacious in the cure of various . 
orders, how would it be poſſible to make 
uſe of them, when they are deſtitute of 
every convenience FS to that . 


Ik E 


55 


| EXT When: NI. I Doleniu ; ified ee hs. 
Whole ground on which they ſtand was pe- 


netrated with hot vapours, which, under the 


| form of a thick ſmoke, iffued from ſmall 
_ apertures of about an inch, or two inches, 


in diameter. When I was there, eircum- 
ſtances were much changed, as uſually hap- 


pens in volcanos, where the preſence of firs 


manifeſts itſelf ſometimes more and ſome- 


_ times leſs. There was then only one aper- 
ture, of about an inch in diameter, from 
which, from time to time, iſſued a thin 


2 of woke with * fulphorevus | 
+, | - ſmell. 


> 


5 60 16 5 . 
oel. es. enlarged- this aan 1 
found it ſurrounded by a ſmall quantity of 
ſoft ſulphures of iron (pyrites) generated by 
the union of iron and ſulphur, The Ab- 
bate Trovatini, whom I have cited in ano- 


ther place, likewiſe atteſts, that, at certain 


times, ſeveral ſtreams of ſmoke aſcended 


round the Stoves; and I ſhall add, that, be- 
ſides the ſtrong ſmell of ſulphur, which I 
perceived on approaching the place, the 
ground became hot, and the fetor increaſed, 
on digging to about the depth of a fact: 
from which it may be concluded, that un- 
der the Stoves and the ground adjacent, ome 
remains of ſulphureous conflagration” All 
continue *. "he" Dee ! .es _ ; 
* It 20 been wen, i in Chap. XIII, chat the PR Ear y 
fitions of different products of Stromboli and Vuleanůo 


do not derive their origin from the muriatic atid, to . 


which, according to M. Sage, the principal alterations 
of volcanic ſubſtances are to be aſcribed, but to ſulphu- i 
reous-acid exhalations. | The decompoſitions in the 
environs of the Stoyes of Lipari, I am of opinion, with 
M. Dolomieu, are to be attributed to the ſame cauſe, 
5 the cs of as is Wer proved by the re - 


mains 


— 


4 0 


"baths; of which we ſhall 66 ee 

che only places in the whole iſland where 
any ſigns are to be es of a8 Le er 
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N nl Dolemiea, e inks deſcribed the 
Stoves of Lipari, proceeds to ſpeak of the 
alterations cauſed by the ſulphureous-acid 
vapours on the lavas of this place, remark- 
ing that all of them, beſides having become 
ſofter and lighter, have loſt their primitive 
colour, and aſſumed a white tinge, mixed 
Vith yellow, red, violet, and other colours, 
which the oxides of iron uſually. produce. 
He obſerves : likewiſe, that they are coated 
with a thick'cruſt, of ſulphates of lime (ſele- 
nite or gypſum), which ſulphates penetrate. 
likewiſe to the internal parts, and that ſome 

lavas are covered with that kind of iron ore 
which ts called ſlimy ( ungeſa) or bog ore. 
He then very ingenioufly explains! in what 
manner, by means of a combination of the 


mains of fulphurrous fines, and the quantity of fal- : 
phates of Rl which a 1 . ure Seeber 
to PI” | PT 

; , , fulphurie 


am 


ſulphurie acid with different earths, de 
lavas have en n and enen 
coloured. \\ bus e abbr 


——_- 
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41 viſted the Stoves three Fay times, 
3 a examined with gre: 
that had ſuffered alteration by the action a of 
the ſulpbureous acid, I am enabled, to add, to 5 
the: obſervations already given, ſome others 
_ which 1 believe to be new, anden I thall | 
| beep 1 fate. al 


"jt 18 5 was an object cl. y K Fe i 
eurious to aſcertain to what kinds of lavas 
ſtill remaining in the ſtate in which they _ 
were left by the fire, thoſe belong which we : 

now ſee. decompoſed. by acids; and as the 
obſervations I had made at Solfatara di Poz- 

zuolo and other places, had taught me that 
the decompoſition diminiſhes, the deeper it 
enters i into the ſubſtance, 1 conceived that 


t attention the lavas . 


the moſt proper means to obtain this know- Ex 


_ ledge would be, to break fragments of the 
lava, and examine the internal parts, to find 


Tony: far the e had . | 
"Ee - 


0 the Monte: delle Stufe are, nen of 
b _ _ reddiſh white; and ſome are of a black- 
dach colour. I firſt examined the latter; and 
© 8 ar. their ſurface to the full light of 
6 wee fun, I diſcovered ſomething of a brilliant 
: appearance which invited me to examine 
5 | ie with the lens. It proved an aggregate f 
nnumerable globules of hæmatitic iron, 
zutifully n e ee 
adn Sas 


"4 


aimed 4 uk colour, which iy inthe prope. 
538 bo” fore; a D re martial ec depoſited here, 


q 0 and ran: into globules ; and under that 

5 „ 8 aggregate ly another oxide of red, but 

FF  atthy; iron, The lava ſtill deeper was of 

2 white colour, interſected wich parallel 

* ſtreaks of a reddiſh bien, 0 ue 770 

; | ane pen . = | ht < | 
NT. Theſe lavas are loft dene and compacts 


4 3 7 


ny adhere to the tongue, bave the conſiſts | 
ence” of clay, but do not emit! its = odour. . 
They ſeem to be ſimple” lavas;* no extra · 
neous bodies appearing in em. Sn 
arvible-that every” fiaktube it A — 
and that, when ſtruek; they cauſe a ſound 
| ſimilar to chat of ſome kinds of pet lex; 
which has induced me to ſuſpect they belong 
Sh ſpörles uf Moher a falpittontwhich is 
confirmed by examining deeper within the 
fractures; ſince at the depth of two feet, or © 
thereabouts, a grey colour takes place F 
White, and the other external appearances 8 
diminiſh; the lavas begin to aſſume a ſili- 
ceous aſpect, and give a few ſparks with ſteel. 
Still deeper we pereeive without the leaſt 
doubt that theſe lavas have a petroſiliceous 
baſe, and contain a few ſhoerls, which do not 
appear in the decompoſed parts, probably 
E op are themſelves . ; 


Theſe ain; which were © made on 
| ſome lavas of a black colour on the ſurface, 
are likewiſe true of ſeveral others, which, 
externally, are of a reddiſh white. The ap- 


el 111. „5 pearances 


ANTS - -. 
pearances.in-them Auen eflemially, the ſais | 
The.xed colour in the internal parts inſenſi - 
bly; vaniſhes; the grey by degrees ſucceeds 
the, white, Which, ſtill deeper, acquirgss a 
tuſtre, the lavn at the ſame time hecoming; 
harder, and at length diſtincly a eee 
70 Ne e al che petrolilews 0 rf 


VIII 12 0 einn n i 


F Nd theſe lays, flawaked. with white 
and à clear: red, like that of the, pench- 
flower; is ſpotted en the ſurface with points 
almoſt pubverulent. Theſe are decompoſed. 
_ feltſpars, though they ſtill retain a reſidue 
of cryſtallization; This lava has been more 
changed by the acids than the others, being 
ſofter, and even ere 2 though at the 
depth of two feet it is hard, henry, of '@ 
black. grey colour, evideady has a petroſili- 
_ Ceaus tek, contains e mea ned | 


_ 


15 1 . PI ecom} 

| En :of Solfatara, we have ſeen that felt. 
ſpars are a kind of ſtones which ſtrönglxy 
mn eee 
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0 der dr ue . | completely 
aj — As, an un the 
prefers: lava; the feltſpars are decotmipoſed 
equally:with their baſe we muſt be c= 
vinred that the firength-of theſe axids muſt 
have been very great / In general! theſe 
lavasrati)their; ſurface are fofty; like dough, 
and almoſt ſaponaceous; characters that 
uſually ancemparn theſe ee 15 
22125 27. 1s 82 825 L #303 $TY 1634 N 
We muft not amt 1 a lava of the 
bredeis kind, the baſe of which fis Hkewiſe 
petrofilex; and in which the action ef the 
acids has extended only to the dept of a 
few inches. This baſe, even near the ſur- 
face, las not eritirelyloſt its natural colour; 
reſembling that of iron, and in it are incor- 
porated irregular ſmalk maſſes of whitened | 
and pubverulent lava. Theſe, therefore, 
hare yielded more toi che- decompotitien 
than the baſe that contairis them. At 4 
greater deptl re find ther unaltered ; 4nd 5 
they: are then eee nents ef lava of: 2 
ke n eee ee ee 
! E Though 


„ 


ene many paſte Minot 4 ſon WW 4 "7 


| ly: . 
which is ſo wel — thit — 
= have been produced b ut yeſterday? by the 
volcanig : gulph. If we ſeale the ſurfuce of 
1 1. 2 0 projects] in my from the! 


| choidal Dane T he Tikes at. the ge ag 
| are; ſharp and cuttiog, and give very lively 
parks with ſteel It is one of the heavieſt 


N magnetic .needle:; i in motion at two lines 


1 25 Lorne very btillians 


wet 97 


18 affected by theſe. acids, not, probal ry 
becauſe it was able to reſiſt their ſtrength, 
but becauſe i it was not expoſed to their ac: 
tion. The places under which the confla=, 
grations of a volcang. burn, haye numerous 
= and fiſſures through which iſſue 

Aug 5 , + is 4  ſulpbureous 


= bardeſt among the lavas and puts the 


It has for its haſe the petroſilegg 
ſeltſpar war en OH 


ir T0 3668 Aaidg: «ut * 


This SIC T4 ag has not been in the 5 


— 
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e n lavas are 
ſituated aroumd or within theſe, hey will 
be more or leſs affected by them; But: in 
the ſame tracti of ground there are more 
places than one impenetrable to tlieſe fires, ; 
and there; ii in conſequence, the lavas ſuffer 
no other alterations than thoſe produced by yy 
time.” Theſe interrupted exhalations of ſul- 
phureous vapours I have obſerved at Veſu- 
vius, Etna, and Stromboli, and have noticed 
them before in my accounts of theſe vol- 
canos. It is only to be remarked that, at . 
the Stoves of Lipari, the quantity of decim- 
poſed lavas being very great, and extending - 
for the moſt part to a great depth, the ſul- 

phureous- acid vapours muſt have there if 


ſued in extraordinary abundance, and at the 92 5 


fame time have been of long duration. The 


ir of them, and their conſequently 
greater efficacy, might, indeed, have ſup- 


pflied the place of long continuance; for I | 


bare obſerved, that when the lava of Veſu- | 


vius flowed before my eyes, and ſeveral 
of its lateral branches had ceaſed to move, 
18 28 theſe, which had been pen b 
e * 3 5 


— 8 
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Bu” & 


f 


1 | 
a wthidk clabd ef the e eee 8 
were already half decompoſed, though they 
were evidently parts of that current which, 
but a few months before, had been diſgorged 


= by the Ade of the mountain. Laſtly, ac- 


catding--to the different qualities of the 


lavas, and as they may be. compoſed more 
an leſs of calcartons, argillaceous or martial 


 prindiples, all combinable with pot 7mm | 


acids, à greater or fels decompnfition will 
be produced: | D int e c rials + 
4 36117 b 1 1 od 0! vhkio'er SF. ÞG 1 
The different degrees of Hes mpofition 
eee them ſomezimes e a 
ſometiines leſi ſuſceptible! af fuſion in the i 
Airmave, - The parts not decompoſed will 
eginning decompoſitiom renders 
tha Subbond, and, when it is popplete, 
Mey entirely veſiſt Ahe fire The cauſe of 
 thek: differences appears to, me ſufficientiy 
cvidem The more earths: are pure the 
en ad fu on. All thoſe hithertd 
' known are-infulible,, except in very violenr 
7 Tbeir mi mixture facilitates their fuſion, | 
(#6 they thur become e ou 1 
5 3” 


2 


4 


we wd e Icuſtbn Lhd tolls, Ya | 
. flex; 4afarkine/ a licks” are flier in 
| proportion of 3, 3 37 1 and, 1. % Hefen 
lara on which made ex erimedts, i in wi den 5 
1 dit not find theſe three' Einds. of ea * : 
bo nd CEP ; — 2 might not. Tee 99 | 
| ly in this Proportion, their , comb 
Klee Wie yet Tuck ch as to Tender alm oft 
_-- lava EN in che Futnace, The lime, 
| which; th ebe arp way, Acts bs 4 Hur to the 
flex, is in a great degree diminithed in the 
decompobrion, of Jayss, i forming ſulphate = 


91 lime by its intimate. union ah if 4 : 


Thuig gig and hepcerve have Jg, ime | 
begiment to, the, fuſibiliy of 15 q Nay | 
e che alamine, a ariſ ag from . 


Its. combi nation with. the abovementioned 1 


acid forming ſulphate of alumine, Which is 
5 afterwards detached. and carried away by | 
f the rains &, , wil likewiſe be another : obſtacle; | 


EDS. To prevent any 3 it may be proper to re- 
peut Gar 1 Kas faid in Chap. II, that We pretended 

. eee eee er any other tatth; apto-atgil- 
earth, in the decompoſition of lavas, has, np 

ex ce; ; | fine, i in "this.caſe, that earth, likewiſe is di- 
e from the cauſes mies 1000. . wee ? 


ana 5 E4 8 to 


\ 


Placed on on a 2 white So god. 


— 6 ) 


to, which ve may nd 25 hich is the - 
| bo of che iron, lik 


emiſe an 


Wor 
A Theſe Fa 8 which fe for the © mol G1 
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tac! Eo the e Their colours s are 
inflait dy varied. ole which are moſt 


ie 160110. 917 2 i . N 


prominent t to the eye, are the roſe colour, 


— 


nein 


violet, aud orange, and they are the more 
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conſpicuous. | becauſe, OBE. are kran | 
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Ide obſerved re Kinds ef Lulphare i 


"Une „independent of 225 vatierles | 
-which'f Sni. The" firſt is" compoſed” of 
this” plates; parallct c cath her "ily 5 
a brilliant, coiripad, and opake. . "They 75 
form ſtrata or beds ok Gffcrent thickneſs, 
ſometimes more than 41 0 t, and 'thefe RING 
are cally detached Front the Abe to 7 WHICH 


they adhere. | e e 
85 13 the Py, 12 4771 5 5 10 ; ws | 
The s e is filam nentous, having : 


pak parallel or ſtellated filaments, in which 
Larter caſe the filaments form a'kind of y 
rawids, wh 50 W lei Lk in one 


* 4.7 
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at the che. 
| ſome, very large 
| this Hod. ona bene | 


tion of theſe/pyramic 


: ? 
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3 * 11 F qi Hos 71 * 6 52 
A0 7 T 10 „ 4 „ 2 Y 
* 


de third ſpecies is. cotnpoſed of chin 

| parent, very ſoſt, and forms ne indeters _ „„ 

| minate (cryſtallization of ſulphate of _— 
called ſpecular ſtone; but this: ſpecies i is 
rare, and ãts cryſtals are always very ſmall. 
In theſe caſes the determinate and primitive 
cryſtallization: of a; earthy Gt z | 
always e e . 

4 5 Tho? VV 4 an toons tio) 

os Ks therfore « evident ft Ma uiety of L 
colours; ſuch as "yellow, red, or violet, ä 
| hibited'by che-decompoſed lavas, is/a cn. Be. 
ſequence of the iron: pre . 1 
which being, if not. 


+ 


. nN dot mat 9112 77 Il "0: 4 


f greatly altered, by the fulphureous acids, is is — 
_ variouſly modified, and aſſumes this dive. 
ſity of huet. The ſame cauſe operates, . 
like manner, on the ſalphates'of lime, form- | 
ed a 85 eee the ſulphuric acid | 
90 - | with 


ol 


© ruent prindiples ef he lavis; and or 
coloured by the oxydated meral. The white 


colour of the decompoſed lavas, then, it is 


evident, is prudueed by the loſchof kheir 
iroa which agrees perfectly wich oxperic 


_ ence, fine, where the: decompoſition Bas 
taken place, the lavas are incnpable f 


moving the magnetic needle, whereas they 


ecbaſtantly produce motion in it ſome at 


the dliſtande of -two lines, and foine ax more 
4 * ke, in whe ro ompoled 18 
; AH ENG 
"y ſhall conclude my obſervations e on WY 
Productions 4: the 'Stoves of Liipari; with 
, ſq intereſting remarks relative toueves | 
_ rabdifferentſpecies:of :zeolives,/whith I dif 
| covered: ig heir vicinity, „ih ſhall-deferibe | 
them ſep ately:witlh RA ile 
Sein 26 995 unge wit J Is *g 
* Fitſt ſpec ies. The cnjititatichg ahi 
meolite is à lava ofoa horn · ſtone baſe, of a 
dark: brown colour, gtanulap j in the frac- 
_— and. (dig e n win 


ſteel. | 


\ 


49) 


el Thee? hb indicativh bf having 
fallered by the ſulpharecus aeide, Ie is Fall 


of all, lobg eavitlsh, af in one Gb, 


ati wich probably were produced? ahea 
_ the dada wu in 4 fluid ſtate. It is in theſt 
cavities chat this ſpecies. of zeolite is found 
At firſt vie tt appears rather to be a Ralac- 
tical aalceduny, having the form of a cluſter 
of grapes. It is of a White pearl Leb - 
 inclining} td a light blue, and gives ſon 
1 parks with ſteel, It has a filiceous e 
and a degree of tranſparency. Three 92 
perties, however, eſpecially; icharaQterils it; 
firſt;that it forms a jellywith migeral ueldsz 
ſecondly, that ĩt flaſhes or blazes at the mo- 
ment of fuſion; and, thirdly, that it bub» 
bles, and as it were boils; when in fuſton 
and though neither af theſe characters ent 
cluſively appertain, to the zeolitb, all: the 
three together ſufficiently fix the nature of 
this ſtone, which muſt be referred to the 
_ (laſs) of amorphous zeolites. The eluſter- 
ing wa max be med entire, as they 
attach ta the lava but in a few points. The 
een i lan: two. 


or 


* 


— 


N. 


* 


— 2 kd 4 8 of - 
L 4 5 


1 


or hre in chreadth. The, fignre-iwhich/f 
Have; ealled eee uſual i 
this; ſpecies. of Zeolite} 0 
only, odlong Elo th | 
that of the ſmall; cavities which ;cottain 
them. They are, however, by no means 


found in every cavity s for, out of à hun- 
dred of theſe cavities, ninety cconained-no 


zeolite. - 12 This ſpecies i 18 eee een wi 


oxygenous Gai nl. Ao lid into a 
| ſon ylwhite enamelß full of bubbles. It 
has a lueid brightneſs when it begins to 
meltlhand bolts e ee up When 4 
actual fuſion. i 1412955 ks eee 093101 
403-01 brJT9bDs a ut Hour. v0 in 

Second ſpecies. -This is found in ae 
pieces of the former lava, but its characters 
are different em thoſe of -m 


— 
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oe. 
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0 & * 
befor nee with a ou cruſt, A 
forming which, however; are not 
| eryſtallized-interbally,”. This zeolite; which 


anne eee fronts hardneſs, 
cute glaſb, almoſt like rock cryſtal. ''The 
minen Beide have no effect upon it, not 


n'pulveriſed; though they conv 

mm. ſpecies into" a kind al 
When mee: with the aid of oxygenous' 
gas, it emits a thin brilliant blazez · and i is 
changed, with a as 2 vitreous 2 gt 


* 
2 
of 


white globules + eee 


lid $0! eee eee 26.1001 Wy 
1. is not e 0 Ga withi theſe 
s, plates of very tranſparent 
| Aa of lime. A ed grains of 
this, pulveriſed, were put into ſix hundred” 
of diſtilled boiling water. A ſolution was 
 obrajned;- and che 'oxali a "acid" beet 
ai oetolt aHj,Eæ 1 
? Third: ſpecies, - This conſiſts of oroid 
_ globules, «externally. dirty, from an earthy 
_ endings but ou * are extremely | 


S8. 


G 


0 «a ) 
be. 010 dhe facures vr pererive f 
they conſiſt of e number F page groups: . | 
af. fibres; Neiated;!filky;zandſhinivggiielitely” 
_ divergefrom the centre to the{cireumferetice: 
of the globules, and thugi form ſer many in- i 
verted gonese Theſe: 'glbbults, ſbrge 2 
which-are more, than our lines in diameter 
perfeQly fill the cavities an; argillaceous, 
light, extremely frichle lava a dee grey 
eglaur- Every cavity, ; howevers: does. aot 
contain a zeolite of i this: conformation : in 
ſome we. find zeolitic; ſtones with W 
facets, but ſo confuſed that the preciſe con 
 figuration of the cryſtals cannot be diſtin» 
guiſhed. On attentive examination, they 
. evidently appear to be ſotmed of che fame. 
_ Zegligig ſubſtanes, which, when it occupied 
the whole ſpace. of the cavity, took tha con- 
formazion. of thoſe fibrous groupsithar have. 
externally a globoſe figure 1 chut When part 


| of 1015 ſpace remained empty, it eryſtallaed 
more or leſs. Theſe zeolitic ſtones eee, 


Have in the middle à ſmall empty 
where they are cryſtallized, forming num 
1 „ 5 Fa 360-4 Ae, : 


NN 
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The hlowpipe preſently, melts this think 
Fpecies,.and; with ebullition ; a phoſphobeſe 
cence. precedss the fuſion, and the pearly 
globule which. is, the reſult, is ſemitranſ- 
parent gaſe abeunding in bubbles. If thios 
globule be broken, which Tequires rather'a/ 
{mart blow, the. ſharp. usted of _ rage, 
ments vi et deep i Wwe glaſs. - zl 


15 
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„This zeolite, ſoon aſter-it has "Sik pnt 
into geids, attaches to the ſides of the n 


taining veſſel in che form of a eruſt, Which 9 


eruſt.proſently reſolxes itſelf into a trapſpas: 


rent tremulous jelly, _— to NIRO of 1— 55 
horn. betiofts 548 Ek £6 12 
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Fourth ſpecies, The lan ed 

this zealite is of a hann<ſtane baſe, and forms 

Vyo ſpecies; at leaſt two varieties; the on 
ef which is granular, rough to the tauch;: 
and extremely friable; the other has a kind 

of ſoftneſs, a ſine grain, and greater ſolidity. - 

In colour, however, which is a grey, and in 

1 2 e e PINS both theſe varieties 
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 2e0litic/plobutes; from hatt d line to — 
in diameter. On breaking the, eden . 
in found 0 then; Heuer yo 


canfined in the cavi Sey er che Ka, ce cryſ· 
tallization is ia} mp red, in con- 
| ſequence of the priſms being balf. formed | 
and confuſedly intertingled; ; bit Where that 
fabſtance had a larger ſpace to develop it⸗ 
far in, the Priſms are no longer ſd indi- 
tine 3 many of them, atleaſt, "are found to 
ne to. a tetrahedra ere and Where 
che cavities of the lava have afforded a fill 
- greater ſpace to the zeolitie matter, it has 
_ cryſtallized in tetrahedral prime, of a diſ- 


tinct conformation. Every priſm has there- 5 


fore four faces diſtinctly ſeparated: In ſome 
few: places theſe priſms are terminated by a 


tetrahedral pyramid: - Many of them are 
2355 of 'z milky whiteneſs,” and theſe are ſemis . 
+. tranſparent but others have a tranſpareney 
en 1 2 quartzoſe cryſtals, 
Eo: A angie 7 


985 0 65 ) | 
£ lunge cavity ſometimes contains ſeveral 
ſcores of ſuch priſms, | while another ſhall 

: wenn anten as OE” Z 155 181593 
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- The ee akin AT hel geodes- 
© s the uſual phenomena of ebullition and 
phoſphoreſcence, and the glaſs which is the 
reſult of the fuſion is ſimilar to that of the 


zeolite of the third ſpecies. A ſimilar je ly 


is likewiſe produced from it, and with equal 


© promptneſs, in acids, ID it ß leſs 
degree of Were i= 2 qual ads, 2 
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Fish and FURRY e Theſe two { 085 
of zeolites are contained within an argilla- 
ceous lava, of a dark grey colour, light, and 
of an earthy conſiſtence: they both merit 
to be diſtinctly deſcribed. The firſt ſpecies 
_ conſiſts of a great number of. ſmall ſpheres, _ 
white as ſriow;/ each occupying a cavity in 

the lava, and varying in ſize, che ſmalleſt 
being ſcarcely one third of a line in diame- 
ter, and the largeſt more than three lines. 5 

The (ſurface: of theſe [mall ſpheres. is not 
ſmooth, but ſomewhat rough, from an in- 

C . 


- 43 1 5 
bar of points which, viewed through. the 
lens, are diſcovered to be W many minute 
tetrahedral priſms, diſtinctlhy defined. On 
breaking the ſpheres we perceive that the 
prifms are continued: within them, and, be- 
coming thinner, proceed to the centre; or, 
10 ſpeak more properly, we. find. that the 
ſpheres are only the reſult; of a number of 

priſng. joined togather lengthwiſe. The 
portion; of the priſms: that is iamerſed 
| 8 the ſpheres is opaße; but that part 
which projects out has a degree of tranſ- 
Parency. It is to be obſerved, that though 

| che greater number of theſe minute ſpheres 
are perfectly ſolid, many of them have a 
eee vacuity at the centre, ſometimes ex- 
| ending 19/026. tow pare of the, hol 
ow A 3 þ 24 Lis oF = d . 
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- Thiszoolit iathe ſofteſt of ale 8 
Mee e dee ee 
eee 122 15 
The Fry and-laf 3 is one of 1 the 
5 me. Dean zeolites hitherto diſcovered 5 
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— It conſiſts of minute cry- 
: tals; - extremely clear and bright, which, 
having facets in every part, vividlyreſlect the 
light; and ſparkle like ſo many diamonds; 
Theſe are very numerous in the cavities of 
the ſame lava; but are unequally diſtributed, 
as ſome cavities contain but one of theſe 
_ cryſtals, while others have two, and others 
three, though the latter are rare. The 
| largeſt: do not exceed a line, and the moſt 
minute are ſcarcely a quarter of a line. 
While they remain in the lava, it is not eaſy 
to examine chem as might be wiſhed; but 
many of them may be extracted without 
injury, and viewed, in every part, with the 
lens, at leiſure. We then perceive that theſe 
zeolites, where they reſt on the lava are flat; 
but in their upper part incline to a globoſe 
figure; ; and that, there, their cryſtallization 
is apparent: that the zſolated eryſtals, 1 
mean thoſe which in their formation-grew 
without attaching to the other cryſtals, have 
eighteen facets, for the moſt part pentago- 
theſe iſolated cryſtals are extremely rare; 
the en number being aggregates, that 
"ran F 3 is, 


„„ ; 
is, confuledly heaped, upon Fre} ks mt 
their formation: that, laſtly, though many 
4 A e in clearneſs de 5 
| hardneſs as they with difficule cut b. 

1 Re aid rb ot al of; 
45 at Grd Shades, eee > 
FY ORE modification of the fifth ſpecies, 
which, wherever it had a free ſpace, had 
formed itſelf into theſe brilliant cryſtals, 
either iſolated or aggregate. But this con- 
5 jecture was not confirmed by obſervation. = 
It frequently happens that the white minute 
ſpheres which form the fifth ſpecies) occupy 
only one half, or even leſs, of the contain- 
ing cavities, without ever taking abs ſerm 3 
of the ſixth ſpecies; but it is conſtantly to 
be obſerved that the tetrahedral priſms pro- 
Ject farther beyond the convexity of the 
ſpheres,” and have a greater tranſparency, 
They muſt therofore 56 e ee as tw] 
eee 0 68 0 e ee 315; 144155 
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'5.'Thisiſſerenc®"iSAiN/mors'confirtaes 


the action of fire and acids. The Ae as 
not 25 at leaſt 1 on the ſixth" ſpecies, . 
Gi : „ 9 


4. 5 


| though they. reduce the fifth to gelatinous 
flakes or tufts. The fire of the furnace, in 
half an hour, converts the cryſtals. of the 
ſixth. ſpecies into globules of extremely 
tranſparent glaſs; whereas it only ſoftens, 
in that time, the minute ſpheres of the fifth, 
which require a fire of much longer con- 
tinuance for their complete liquefaction; 
and the globule, which then reſults, is an 


oOpake glaſs, of the colour of milk. Both, 


however, have the property which is uſu- 


ally common to zeolites ; I mean that of 


phoſphoreſcente at the moment of fuſion; 
as may be ſeen by employing oxygenous 


„ After: N mak FRY debe on 
: the zeolites | of Lipari, I was induced to 
examine one of thoſe of Iceland, Which 

have the character of being the moſt ex- 

cellent for forming a gelatinous body. I 
certainly obtained. from it, very readily, an 

extremely beautiful jelly; but not in- the 


5 eel Os wo hat reh, the, third. 
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. and fourth ſpecies. This foreign 2oalits is 
very white, and forms a group of ſmall @o- 


terſecting each other in various directions; 
terminating, at their diverging extremities, in 
a multitude of irregular cylindrical needles. 
In the furnace it becomes inflated and con- 


ſiderably lighter, but does not fuſe. With 


„ 


oxygenous gas, a hard, ee eee 
full of bubbles, i is ee 8 Aach 


4 1 « #. * 


If we com pare theſe eee a. 


| ae of other naturaliſts, we ſhall 
find that the zeolites of Lipari have a great 
reſemblance to thoſe of other countries; and 


it may be obſerved that the firſt ſpecies is 
very fimilar to that of the iſland of Perro, 


which Born has deſcribed in his Li 


latium, and which bes 8 deer to boy 
flalaQieal ome, ol hy cle DER 


The Seo Spotl; from i its werdest re- 
4 ſembles ſome cryſtallized zeolites of the wo. 
: of erde 0 e. AE? 
| | FR mien 


* 
mmieu has obſerved, and as Lhave Lines found 
by experiment, are little inferior, in that 

n to rock. ane - by 


| The 450 other ach do not eſſentially | 
differ from ſeveral deſcribed by Wallerius, 
Born, Bergmann, Faujas, and others, and 
which are found in the iſland of Ferro, the 
Vivarals, and other volcanized countries, 
But the ſixth ſpecies appears to me new; at 
leaſt, I have found no writer who mentions a' 
_ zeolite, conſtantly cryſtallized with eighteen 
| facets, as often as its cryſtals are detached; 
nor do I know that any zeolite has hitherts 
been een ane is N clear and 

nn. „„ 10. 
I appears i vaſe true 3 of FRE Zeo- 
Its is a cube; at leaſt, that it always affects 
that form where its eryſtallizations meet 
with no obſtacles. According to eircum- 
tetrahedral priſms of the: fourth or fifth 


ſpecies are probably one af. theſe modi 


e eee, 


{ 
buys in the third we diſcern « beginning ery⸗ 
ſtallization. One of theſe modifications . 
may be ſeen in the ſixth Feng er we. 
know that there are zeolites of other con- 
figurations ; as ſome with ne n 
and hers with thirty. Fa en 1454158 

5 aan de have e Sk he | 
whiteſt and pureſt zeolite of Ferro is the 
only one from which a tranſparent and white 
glaſs can be obtained. I find, however, the 
glaſs of the ſixth ſpecies preferable to-it; 
for it has an aqueous colour, and its tranſ- 
parency is almoſt equal to that of quartzoſe : 
cryſtal. I have found no. zeolitic cryſtals, 
but thoſe of the iſles of the Cyclops, which 
have furniſhed a 0 equal tc to chi, | 

130 | 

No 4e mineralogiſt is Fan ak 8 5 
was the firſt who diſtinguiſhed this ſtone 
+ from the carbonates of lime with which it 
was confounded, and made us acquainted 7 
with ſeveral; of its qualities. He. obſerved 
that mineral acids cauſed no efferveſeence 
aner but e e it into a gela- 
5 = N tinous 


1 1 


1 73 ) 
einous: aciodyit and this flow diſſolution, and 


converſion of the zeolite into jelly, was af- 


terwards confirmed by others; though expe- 


riments made on newly diſcovered ſpecies 
of this ſtone have ſhewn that more than 
one are not, in any manner, affected by 
acids, even when highly concentrated. From 
among ſix ſpecies of the zeolites of Lipari, 
we have ſeen that the third and fourth pre- 
ſently form, with acids, a tranſparent gela- 
tinous body which is leſs completely cha- 
racterized in the firſt and fifth; and not 
i —— at All in the ſecond and Garth : 


ſpecies. 
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NI. Pelletier has analyſed the zeolite of 
Ferro, and found that it is compoſed of 20 
| parts of alumine, 8 of lime, 50 of filex, and 
analyſes have been made, of other zeolites, 
by the chemiſts Bergmann, Meyer, and 
 Klaproth, | The minute ſize of mine, and, 5 
| till more, the ſmall quantity I obtained of 


them, prevented me from making a ſimilar 


| 1 them wich the On ite accuracy. 
1 was, 


k 


( 74). 

I was, however, able to aſcertain that the 
ſecond and ſixth ſpecies contained ſilex in 
a greater proportion than it was found in 
the zeolite analyſed by Pelletier; which 
perhaps was the' cauſe that theſe two ſpecies 
do not form a gelatinous ſediment ; the ſu- 
perabundance of quartzoſe earth not per- 
mitting the acids to extract the lime and 
alumine, and thus diſſolve the union of the 85 
Is cw of _ _ | 

| The bi difſolution of =P 0 5 5 
is neither a quality found in every {| pecies, 
nor is it peculiar to it, ſince experience has 
ſhewn that it is common to other ſtones, the 
conſtituent principles of which are the ſame 
with thoſe of the zeolite, and combined in 
a certain proportion; This identity of prin- 
ciples, which, in ſome. ſpecies. of ſtones, af- 
fords, by means of the action of acids, tho 
ſatne gelatinous product, induced me ta 
make ai cee " ys I ſhall mum 

on mw he acl FEY . ee IDE . 
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The ebenen erben of Veſuvius con- 
. = | a, | tain, 


Cs. 
tain, according to Bergmann, 55 parts of 
ſilex, 39 of alumine, and 6 of lime. As, 
therefore, I had collected a conſiderable 
quantity of theſe. at Veſuvius; I determined 
to make Fm on them with acids, 
in the ſame manner I had done on the zeo- 
lites. But in the three firſt varieties which I 


| poſſeſs, though, I had firſt reduced them to 


powder, no gelatinous ſubſtance was pro- 


duced. With the fourth I ſucceeded; though 850 


I did not make the experiment on the ſade 
garnets, for the attempt would have been in 
vain, but on others, of the ſame ſpecies, 
which I have not mentioned, and which 

bad been greatly ſoſtened by the ſulphureous 
acids, though they retained their four-and- 
twenty facets. Theſe the nitric acid, after - 
_ thirteen hours, reduced to a jelly, though 
not one ſo beautiful as that obtained from 
the zeolites. We may therefore conclude, 
hat this aptitude to diſſolution, was produ- 
ced in the garnets by the akerations they 
had ſuffered; in conſequence of which the 
ntitrie acid, penetrating their internal parts, 
had acted on them as it acts in many zeolites. 
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| 1 was, however, able to aſcertain that the 
| ſecond and fixth ſpecies contained filex in 
a greater proportion than it was found in 
the zeolite analyſed by Pelletier ; which 
perhaps was the cauſe that theſe two ſpecies 
do not form a gelatinous ſediment ; the ſu- 
perabundance of quattzoſe earth not per- \ 
mitting the acids. to extract the lime and 
alumine, and thus diſſolve the union of the 
een menen of the _ we 
| | The ee dilution of " A 
is neither a quality found in every ſpecies, 
nor is it peculiar to it, ſince experience has 
| ſhewn that it is common to other ſtones, the 
- conſtituent principles of which are the ſame 
with thoſe of the zeolite, and combined in 
a certain proportion. This identity of prin- 
ciples; which, in ſome ſpecies of ſtones, af- 
_ fame gelatinous product, induced me ta 
5 make de- ee 55 3 I ſhall and 


The outen genen of Veſuvius« con- 
EN) | | > tain, 8 


FOR 
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|  fain,- according to Bergmaun, 55 parts of 
ſilex, 39 of alumine, and 6 of lime. As, 
therefore, I had collected a conſiderable 


quantity of theſe. at Veſuvius; I determined 


to make experiments on them with acids, 


in the ſame manner I had done on the 2co- 


ites. But in the three firſt varieties which I 
powder, no gelatinous ſubſtance was pro- 


duced. With the fourth I ſucceeded; though 
1 did not make the experi on the ſame 
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garnets, for the attempt would have been in 
vain, but on others, of the ſame ſpecies, 


which I have not mentioned, and which 


| badbeen greatly ſoftened by the ſulphureous 
| acids, though they retained their four-and- 
twenty facets. Theſe the nitric acid, after - 


thirteen hours, reduced to a jelly, though . 


not one ſo beautiful as that obtained from 
. the zeolites; We may therefore conclude, 
chat this aptitude to diſſolution was produ- 


ced in the garnets by the akerations they 


had ſuffered; in conſequence of which the 


nitric acid, penetrating their internal parts, 


had acted on them as it acts in many zeolites. 


cm) 


It has been believed that ee apper- 
tain excluſively to volcanized countries, ſince 
they are moſt frequently found there; and 
| my obſervations: may-appear-to confirm. this 
opinion. It however admits of no doubt 
that they are likewiſe often found in eoun- 


tries that exhibit no ſigns of volcanization; 5 


this having been inconteſtably proved by 
ee Lianzus, grew mi others: I] 
| POSSE 3 Th. SL I&5 LAY ; 
e e ae ne he the 1 
of volcanos do not derive their origin from 
fire, but are adventitious to thoſe places; 
not that they were pre- exiſtent to the vol 
canic eruptions; and taken up by, and i in- 
corporated with, the currents of lava, 4 4 
celebrated volcaniſt has ſuppoſed. They 
were, no doubt, generated after the aac: 
tion of the conflagrations; when their con- 
ſlituent parts being depoſited by water in 
the cayities of the lava, and there combin - 
ing by affinity, formed theſe ſtony; ſub⸗ 
| ances, according to circumſtances, ſome - 
times amorphous, and ſometimes -cryſtal- 
lied in 3he Lame manner that Wwe have 
— 3 5 


(97) 


ſuppoſed, and, indeed, provetl; the beautiful 
. quartzoſe/ ſtones to be formed in certain 
Vulcano. The zeolites now deferibed, likes 
wiſen afford a proof in favour of this opi- 

nion, thoſe, eſpoeially, the priſmatic cryftals 
ob? Which Werse u s baſe the ſides of 


1 5 8 oo - 
HUT in the lavas. | il i: 194 Vimeo 
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„I ſhall conclude theſe eee 
tive to zeolites,” with the following enquiry. 
concerning” as rage 6 A Henk by M. 
AER" Fr SOT Bad ona 
- That 1 0 Was Ks eben by ths 
ee of volcanized countries are only 
found in thoſe ſituations which have been 
covered by the waters of the ſea; and the 
arguments he adduces to prove this, appear 
to me ſufficiently convincing with reſpe&t 
to the multiform zeolites obſerved by him. 

| "Bu what ſhall we ſay of thoſe we have now 
WS 1 certainly: did not neglect td 
make the moſt accurate reſearches on the 
"NON It has Sw LE ſaid that theſe 
p ſtones 


EE = Re, 
fiones are found in the vicinity of the Stoves. 
The firſt ſpecies is met with about two 

hundred feet before we arrive: at them, on 

_ the road from the city of Lipari; the others 
are ſeattered at a greater diſtance, in the 

ſteep ſide of the mountain towards the ſouth. - 
One certain proof that theſe: places had ane 
ciently been waſhed by the ſea, vould be: the 
finding of the remains or impreſſions of ſea 
animals.” Thus the above-mentioned French 
| naturaliſt ;rematks that, at Etna, the lawas'of 
the iſles of the: ©ydops,, and thoſe of the 
mountains of Trezza; which abound: in zes 
lites, have certainly been covered by the 
waters of the ſea, ſinee, at the height of 
more than two hundred perches above theſe 
zeolitic lavas, immenſe quantities of ſea- 
thellv are found. The fame may, in ihe” 
manner, be obſerved of the Vicentine 


canit mountains, which afford beauti 


| lites, and alſo copious: ſtores" of marine re- 
mains. It is, however; certain that neither 
Lipari, nor any of the Eolian iſles, preſent 
us with any veſtiges of ſea animals or plants. 
. NN not mean to wy that this is a pbyſical 


demonſtration 


- 
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demonſtration. that. theſe places have never 
been covered by the ſea, ſineg it is paſſible 
that the marine bodies its waters had left, 
may have been afterwaxds deſtroyed. by 
cauſes, which, are not wanting in countries 
chat, at various epochs, have ſuffered the 
action of fire; I ſhall only obſerye. that-we 
are thus deprived | of. one of the moſt con- 
vineing proofs of this ſuppoſed inundation; 
and 1 knoxw, not on what other we can rely, 
8 n reſpect to a ehen Wa volcanic. 
| That zeolites. Sake their, origin 1 
f water and not from fire, | is proved by the 
water of cryſtallization. which is more. or 
| leſs abundapt. 3 in them. and the numbers of 
them found in ſome provinces of Sweden, . 
which have never been ſubjected to the ac- 
tion of fire. That this water has ſometimes | 
5 been that of the lea, the above-cited obſer- | 
vations of M. Dolomieu will not permit us 
to doubt; but it has been proved that there 
are likewiſe inſtances of their having, origi-- 
nated from freſh. water; of which an ob- 
: fereation by 8 may furniſh an ex- 
8 . . ample. 
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ple. Hle has remarked that a ſprin ring of 
warm water at Laugarnes, in Ich, when 
it iſſues bubbling from the earth, leaves no 
ſediment of "Of. kind, but depoſits 1 it at the 
dottom of a channel by flowing through 
which it becomes cooler: and this ſediment is 
truly 2eolitic, as has been proved by che- 
mical examination *. The nature of this fact 
he fattsfaftority explains: as follows: While 
the water is very warm, it holds the zeolitic 
matter in diſſolution; but, afterwards, „be- ; 
: coming cold, can no longer ſupport i it, ſo 
thar it precipitates and \formis this ſtalactical 
concretion. This excellent '6bſervation will 
account for the frequeney of zeolites in 
many voleanos, ſince the water, whether falt 
or freſh, being 7 8 heated by | the fub- . 
0 fances, which ! it afterwards depoſits Sith 
the lava, where they cryſtallize, or remain 


amorphous, according. to circumſtances. 1 
. e * ++ tha Hf +49, 


ben the" trarpeller bas arrived At Me 


5 ſummit f the Monte della Stufe, he- has 
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reached, in that part, the — che 
| iſland; for he ſuddenly pereeives the ſea, 
about four hundred and ſixty feet below him, 


as near as the eye can meaſure. Taking 


his way to the ſouth, he, then, diſcovers ſe- 


veral warm ſprings, which ſupply the Baths 


of Lipari, of equal antiquity with the Stoves, | 
but, like them, now almoſt Soros; and, 
proceeding in the ſame direction, meets 
again with a prodigious quantity of decom- 


poſed lavas, ſimilar to thoſe: of the Stoves, 


exhibiting the ſame varying colours, and 
coated nen ee "_ —_ of ful- 
en . e ps b * 21. 
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| in | his mind, theſe prodigious 7 aggregations | 


of. decompoſed lavas, which occupy an area 
of ſeveral miles, he will no doubt be aſto- 
niſhed to find there is any volcanized coun- 


try in Europe, in which the ſulphureous 


vapours, iſſuing from ſubterranean confla- 
grations, have acted through ſuch an exten- 
ſive ſpace. Thoſe of Solfatara di Pozzui 


which have whitened its crater, and which: 
vol. „ SENT rie 


, 
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xe mentioned with a degree of wonder by 
| every writer an that volcano, are certainly 
inconſiderable indeed, with reſpect to their 
extent, when compared to theſe. Vet of all 
the ſulphureous exhalations which muſt 
have ſpread themſelves ſo widely over the 
iſland, not one now remains in action, ex- 
cept . a few very thin fumes that riſe from 
the n near the Stoves. ä 


T ro Mes: antes 
| 1 viſited the A 3 times: the wo 
4 fir [returned to the city by the ſame road I 
wont, which is hollowed in the tufa; but the 
third I took my way back by Campo Bi- 
anco, and the Monte della Caſtagna, whence 5 
I proceeded to the high mountain of San 
| Angelo. We have already ſeen that Campo 
Bianco and the Monte della Caſtagna are 
two mountains formed entirely of pumices 
and glaſſes, that is to ſay, of vitrified ſub- 
ſtances *: but how extenſive muſt be the 
_ roots of theſe ſubflances ! The declivity of 
- the Monte delle Stufe, and its ample plain 
ago e tufa, form, as us Os ob- 
e ee s + Ser Chap: XV. du ivy 
se yg + Fe Haves, 
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ſerved, a bed of pumices, mixed with a 
great quantity of glaſſes and enamels. At 
about the diſtance of a quarter of à mile 
from the Stoves, towards Campo. Bianco, 
the tufa diſappears, and the pumices remain 


uncovered, forming a continuation with = 


thoſe of Campo Bianco. I have alſo found 
them in the road near Mount San Angelo, 
which contains. great quantities, and every 


where they are accompanied with glaſſes. | 


I to theſe we add the other parts of Lipari 
in which the ſame ſubſtances abound, I ſhall 
not exaggerate if-I ſay that almoſt two thirds 
of this iſland, which is nineteen miles and 
a half in circuit, are vitrified. _ | 


/ 


This immenſe, and almoſt incredible, - 
quantity of vitrifications may, probably, 
ſuggeſt to the reader the ſame idea which 
aroſe in my mind when I firſt viewed theſe 


places: that the fire which has acted on : 5 


them muſt have been extremely powerful. 
This idea certainly appears very natural. 


But ſubſequent experience has taught me 


* this intenſe heat is not neceſſary for the 
85 5 82 _ 3 
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| production of this great accumulation of 
vitreous bodies by ſubterranean fires. It is 
certain that the production of pumices, 
enamels, and glaſſes requires a greater heat 
than the ſimple fuſion of lavas, when theſe 
ſubſtances derive their origin from the ſame 
baſe; but we ſhall not find it neceſſary that 

this: greater heat ſhould: be extremely vio- 
lent, if we conſider the kinds of ſtones 
from which theſe vitrified mountains have 
been produced. The greater part are felt- 
ſpars] and petroſilex, with ſome ſmall quan- | 
tities of horn-ſtone. As to the latter, it has 
already been ſhewn that it eaſily vitrifies in 
a glaſs furnace with no very vehement fire; 
in which, likewiſe, many petroſilices and 
ſome feltſpars are vitrifiable *, It has alſo 
been ſeen that the glaſſes, pumices, and 
enamels of Lipari are all completely re- 
fuſed in the furnace. It appears to me, 
lkewiſe, that we have poſitive proofs that 
the volcanic fire was leſs violent than that 
of the eee in we: ROE a8 well 
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efyſtallized as ow which, Without 
having ſuffered the leaſt fuſion; are found 
incorporated in the pumices, glaſſes, and 
enamels of Lipari, and which may 8 901 | 
5 Vqueieds in te bnrngee; 10 201% 

d Ste een be 1b that 55 
generative fires of Lipari muſt, at ſome 
time, have been extremely vehement; ſince; 
according to the obſervations of M. Dolo- 
mieu, they have even fuſed granite, come 


poſed of quartz, feltſpar, and mica, and con 


| verted it into pumice,. e abel ed 
I. G 10905 Pas Gi eie 0 
he ancient writers Kev left © us: very in- 
tereſting and inſtructive accounts relative to 
the ſtate of the conflagrations which in, and 
prior to, their times had been "obſerved i in 
Stromboli and Vulcano; and we have made 

uſe of them when treating of thoſe two 

illands. But we can ſay nothing of the 
ancient fires of Saline, and that chain of 
rocks, which once, probably, made a part of 
the iſland Euonimos, fince with reſpect to 
f theſe antiquity is N fi lent ; 5 we can 
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only infer that / the volcanlzation of theſe 
two iſlands was known to the ancients, from 
a paſſage i in Diodorus, Who informs us, that 
all the Eolian iſles were ſubhect to great 
eruptions of fire, and that their eraters and 
mouths were ſtill viſible in his time *. 
With reſpect to Lipari, very few-memorials 
have been preſerved of its ancient conflagra- 
tions} : We are indeed certain of the great 
antiquity of this iſland, and that it exiſted 


. before the Trojin war; ſince we learn from, 


Homer that, after the taking o Troy, 
Ulyſſes landed there, and was treated with 
the utmoſt urbanity and courteſy by king 
Eolus during a Whole month, which he 
U chere 5 and ge we 1 ta 
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the poet the uſual licence of poetry, it is ſtill 
moſt certain that he could not have named 
this ifland, and the city it contained, unleſs 
they exiſted at the time he wrote his poem, 
ſince vrhich nearly three thouſand years 
have now elapſed. But if we conſult other 


ancient and eredible writers, we ſhall' find 


that before Eolus, Liparus reighed in this 
iſland, which from him took its name, 
being before called ien wr ene 
5 we os, Ads 2 


bſervation, WINS 3 
| rally prefents ilelf. An ifland formed by 
depoſitions, and the ſubfequent Tetiring of ; 
waters, may, in a ſhort; time, be cultivated 
and inhabited; but it is not ſo with one that 
is produced by ſubterraneous eruptions, 
where the decompoſition of volcanized mat- 
ters is neceſſary; that is to ſay, a far longer 
time, If, therefore, Lipari had inhabitants 
and cities, and was a cultivated country 
before the deſtruction of Troy; it is evident 
that it muſt have exiſted. many 8 Prior 
to that event. 1 


4 4 | Ho 


3 
From the time, however, that mention is 
firſt made of this iſland in hiſtory to the 
preſent day, we may conſider it às certain 
that no; true eruption, or current of lava, 
has taken place 1 in it; as, other wiſe, it is | 
probable ſome memorial would have been 
preſerved of it, as. well a8 of; thoſe of 
Stromboli and Vulcano Ariſtotle, indeed, 
mentions; the fires burning 4 in Lipari, hp 5 
adds they were only viſible by night; and 
the writers who followed him ſay a 7 
more. I hence infer that this iſland had 
attained: its full-formatipn:and ſize, before it 


was known to men, which was not the cafe 


with Stromboli and Vulcano. I muſt not 
omit another obſervation. Many of the 

lavas of Lipari ſtill ſcarcely exhibit the leaſt 
ſign: of alteration, eſpecially the vitrequs, 
the enamels, and the glaſſes; though it is 
evident, from what has been ſaid above, that 


theſe bodies muſt have exiſted: above three 


eee ä We hence perceive what 
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an adamantine temperament, if I may uſe 
the expreſſion, the fire can beſtow on vari- 
ous ſubſtances, firice they can thus reſiſt the 
influence of the ſeaſons and of time. 


# 8 7 
#4. 42 44 


When 1 prove the antiquity of Lipari os 


LE * 
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the authority of Homer, I do not mean to 


conſider che other neighbouring iſlands as 
of poſterior date: I am likewiſe well con- 
vinced, by the teſtimony. of hiſtory, that, 
except Vulcanello, they were all in exiſtence 
in the time of that poet, who probably does 
not mention the other Eollan iſles becauſe 
Lipari was the largeſt, the moſt fruitful, and 
moſt generally known; as being the — 
and ſeat of governinent' of Ting gay 
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0 Two baye 3 in this land capablt of ir ul 
| ee veſſels Ihe products found there by 
-:the author, ſufficiently prove it volcanie— 
Circuit of it by ſea.—Priſinatic lævas fall. 

irg into the ſea—Spaciaus cavern hollowed 

in one of theſe lavas—Enquiries: relative 

ta it: origin Curious alternation. of firatas 

of fend lava. Ober f ifmatic lavas 
| e iuſe the Interior Har 14 

the ifland— A mountain, near the centre, 

- higher than the reſt, on which is diſcover- 

able the crater of an ancient volcano, 10 

- which, probably, Felicuda owes its origin 

 — Conje&ures that another ſmaller volcang 

_ exifted at the ſummit of a lower mountain 

No other perceivable figns of volcanic 

mouths throughout the whole ifland— 

Qualities of the lavas e the inte- 

Tec: | | | E 3. FIRE 
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rr part of Felicuda laser, pumices, 


 tuffas, and puzzolanas ſtattered over the 
and. Puszolanas and pumices employed 


by the inhabitants of Felicuda in building — | 
De ſubſtances of which the iſland ir com- 
- fofed entirely volcanic,” except a piece of 
Edwin, <wobich eee e 0 de nen 
5: CENFEC ee Lad wg * 
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rie remains to (perk of Felicuda and 1 8 
Alieuda, the two extreme iſlands of thoſe 
of Lipari towards the weſt; and ſhall the 
more willingly undertake the deſeription of 
them, as they have not, to my knowledge, 
| been viſited, at leaſt deſcribed, by any other 
- natyraliſt ; NM. Dolomiy, . who, was moſk 
capable of , examining them, having only 
ſeen them at a diſtance, as te have 9 5 | 
at them, would BETS e im e Mm Lg 
eee uten el ürktrs bob esa 
1 1 or Stan I node leb Tirol 
| On the 7th « of. October, i in. the morning, 
; 1 ſet ſail from Lipari for Felicuda, diſtant | 
From the former ind twenty-three mites, 


and 


©» 


ITY, - 


( N 

and arrived there in four Wen This 
| Mand4is. not provided with: a port ;:but * has 
two bays, one on the ſouth, and the other 
on dhe notik: eaſt fie, ſuffjajent for the re- 
ception af. ſtall veſſels, and ſo-ſituateds that 
mough the wind-ſhould render the entrance 
into one of chen difficult, it will be eafy to 


get into the other :bothiof them are Bre- | 
| wiſe ſufficiently ene * a ag vo 


5 Aided i 1 cke b TE ths Hong a 1 i 
an, in” the firſt place, applied" in elf to 
| diſcover of what” materials the iſland "was 
ö formed; and ſbon -Aifcovertd inconteſtable 
| proofs that it is truly volcanic. Not only 
is the more of this ba) lined with 14½; bur, | 
having in the Coutfe öf the day] Ae 
fother up on Uf Württ kalt 082" of tlie 
naa, Foubd” won the! ct of me 
fields K cönfttef üble quatirity*or'-pliniftety - 
glaſſes, and enamels, which Probe F har 

1 ſeparately ere when I come to treat of 5 


die ten f Part t ef e Sia ad, a 3447 20 


ede e ae ee 8 0 1 
Being dine w -dnvinced of che Abele nt 


7 „ exiſtence 


ty 


wxiftunter? re au this illan, 1 FOOT 
che next day; to make the” eireuit and ex- 
amine the ſhores of it, in the ſame manner 
a8 I Rad proceeded: in the other iſlands. 
ei ne ol eie rh 2 tears eee 
Felieuda is nine miles in circumference; 
| W circuit of it by examining the 
lavas that border the ſmall” Bay which I 
entered.” Theſe have for their baſe the 
feltſpar, which is of a ſcaly conſiſtence, a 
| light: grey colour, not very compact, but 
giving a few ſparks with ſteel and attractiug 
the magnetic needle. Within its ſubſtanee 
are included needles of black and fibrous 
ſhoerl, and ſmall pieces of feltſpar, which 
are eaſily diſtinguiſhable from the baſe by 
their whiteneſs, ſemitranſparence and luſtre. 
A part of the ſhores of the bay are com- 
poſed of this lava with deep fiſſures running | 
lengthwiſe, as we ſee in many other lavas. 
A number of round vacuities are likewiſe 
obſervable in it. They are of conſiderable 
depth, and ive it the appearance of a 
honey comb. I rather incline to aſcribe 
chem to the action of elaſtic gaſeous ſub- 


bs ſtances, 


„ 
tarices, when the. Java, was in a ſtate of 


175 Sad. than to corroſions kd, by the 


influence of the-atmoſphere ot any external 
agent. It is certain that the air of the ſea 
will greatly corrode many foſſil ſubſtances 
| ſituatedin its vicinity; and I have witneſſed 
extraordinary effects from its action on 
many low rocks, on the ſhore of the Me- 
diterranean, near Genoa, and eſpecially at 
Porto Venere, the Golfo della Spezia, and 
at Lerici. I have alſo frequently obſerved 
| the external part of many towers and 
maritime buildings very much injured on 
that ſide which | fronts. the water, The 
city: of Commachio in the territory. of Fer- 
rara, perhaps, furniſhes ſome; of the moſt 
complete examples of ſuch effects. It is 
ſituated in the midft of ſalt lakes; and i its 


* 


porticos and edifices are ſo much corroded 


and damaged by the air, that they are ob- 
- Jiged to undergo periodical repairs at the 
end of no very long time, as I obſerved with 
” ſurpriſe during a ſhort ſtay which 1 made 
there in October 1792. The ſea air, how- 
cer, does not 120 thus on everyfoflil ſubſtance 
' indif= 


indifferently; but, with reſpect to ſtones, 
| ſeems principally to attack the carbonates, of 
lime; though not all of theſe, as appears 
from the hard Iſtrian marble with which the | 
ſuperb palaces and ſumptuous edifices - of 


Venice are built, and which remains unin- 0 
Jured for a long ſeries of years. I likewiſe 


obſerve that - volcanic ſtony ſubſtances, are 
* little, or not at all, injured by the air of the 
ſea; and I am the more confirmed in my 
opinion that the incavations in the litoral 
lava of which I am now ſpeaking muſt be 
attributed to che action of atriform gaſes, and 
not to that of the ſea air, from obſerving the 
ſame, likewiſe, in the feltſpar, a ſtone much 
| leſs liable to this kind of albernen than | 
_ others, 9 5 ; 


Aer as 3 theſe e I 
Akt the bay, and began to coaſt the iſland 
towards the left, on the northern fide. 1 
had ſcarcely proceeded one hundred and 
fifty paces when I met with a rock. of lava, 
about thirty feet high, and equally broad, 

riſing almoſt perpendicularly from the water. 
„ 5 | TO. 


Ts) 
THis rock preſented a fiovelt 5 


1 Bast be. 
fore obſerved in the Eolian Illes. This was a 


ä ber of priſms into which the lava divided 
before it plugged into ithe ſea. The im- 
portance of this object induced me to bring 
my boat cloſe under the rock, that I might „ 
make the neceſſary mrs ai with more. 
beende eee 915117 OE © 
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e ee e abies the level of the 
| omg rock is ſmooth, and prefents an 
equal ſurface; but, ſomewhat lower, it 
begins to be furrowed with narrow longt- 
_ tudinal excavations, which//defeend to tlie 
edge of the water, and form priſiis w ith 
three unequal ſides, the ſide behind remain- 
1 ing attached to the rock, or, to ſpeak more 
| properly,” forming one continued whole 
- with it. Theſe priſms continue to preſerve 


their We under the water, of which I had 

9 ; indubitable Proof. The ſea, though then 
du, had flight roughneſs, towards the 
: rock, to allay which J poured into it ſome 
| olive oil, which I always carried with me in 
9 theſe Om to calm. the leſſer waves of 
oy the 


3 £2 ; Bop. 


K * 


the ſea, and thus enable. myſelf to perceive | 
ſubaqueous bodies at a certain depth as cir- 
cumſtances might require. By theſe means 
I diſcovered that the priſms were immerſed 
in the Tea to the depth of ſome feet. The 
breadth of ſome of the priſms was a foot and 


a half, but chat of others leſs. 
| This priſmatic lava its to be very ac- 
curately deſcribed, ſince, in proſecuting my 
voyage. along the ſhore of Felicuda, I met 
with it in ſeveral other places, and ſhall 
again have occaſion to mention it. Its baſe 
6A horn-ſtone of the black colour of iron, 
and ſo compact that the ſmalleſt bubble is 
not perceivable in it; it, muſt, therefore, be 
claſſed among the heavy lavas. The edges 
of the thinneſt flakes of it are tranſparent, _ 
and give ſparks with ſteel. Its fragments 
are amorphous, and receive a 'poliſh, but 
without luſtre. It attracts the magnetic 
\netdle at about the diſtance of three lines. 
The powder of this lava is cineritious, and 
im e and attaches to the finger. In 
vol. III. os ß it 
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it are contained various grains of amorphous | 


feltſpar, and a greater number of en 
_ rhomboidal thoerls. | 


| The product py this lava in the furnace i is 
a hard enamel, of the colour of pitch, and 
full of bubbles. The feltſpars it contains 
remain refractory. It is to be remarked, 


that this enamel does not loſe the magnetic 
virtue, „ . NN? 


The place where this rock hangs over 
the ſea i 1s called Fila di Sacca. Beyond it 
the ſhore of the iſland, which continues to 
have a ſteep deſcent into the fea, offers only 
common lavas, except one ſpecies which 
has ſome rude appearance of priſms, that 
aſſume a more diſtinct form. near the ſurface 
7 of the water. „„ | 


Sul aber, at a 1 called 3 
number of ſmall rocks riſe above the ſurface 
of the water; one of which is called '1 

|  Perciate, becauſe it is perforated in the mid- 
dle, and the n is wide enough to 
5 T8” admit 
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admit ſmall veſſel to paſs through. The 
forms of priſms are CO diſcernible i in 
bem _ | 


At the diftance of 7 paces Erie a 
ſpacious cavern opens in the lava of the 
ſhore; an object highly intereſting and 
beautiful i in the eyes of the volcaniſt. It is 
called the Grotta del Bove Marino (or Grotto 
of the Sea- ox), perhaps becauſe it was once 
the retreat of ſome phoca or ſeal, as in the 
Lipari iſlands, and many other places, the 
phocæ are called ſea · calves. The mouth of 
this cavern, in the upper part, is oval, and is 
ſixty feet in breadth, and above forty in 
height. The mouth opens into a kind of 
porch, which leads into a ſpacious hall two 
hundred feet long, or nearly, one hundred 
and twenty broad, and ſixty-five high. 
This hall terminates the cavern. The ſea 
enters it; and as its force is broken by the 
narrowneſs of the entrance, ſmall barks 
when ſurpriſed Wy a 7g 77 there find 5 
Helter, | : 


* 
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Some may perhaps wiſh to enquire, whe- | 
ther the roof of this cavern. preſents, any 
of thoſe ſtalaQical concretions which, are 
_ obſervable in, many other excavations in 
mountainous countries. - No ſuch concre- 
tions are to be ſeen; the ſtone of which.it is 


formed being evidently not of an aqueous 


but an igneous origin, that is, a lava diſtin- 


| e by the Meet e. 


8 is ſhoer! in the 1 it is mo- ; 
derately porous, and therefore rather light; 
but gives ſparks with ſteel. It is unequal 
in the fractures, has a ſomewhat argillaceous 
odour, and attracts the magnetic needle at 
the diſtance of half a line. It is of a grey 
colour; but interſperſed with white, ſhin- 
ing, rhomboidal feltſpars. Their ſplendour 
is diminiſhed in the furnace; but their 
whiteneſs appears heightened from the black 
colour acquired by the enamel produced by 
the fuſion of the lava, which i is opake and 
extremely full of bubbles. The fuſion, in- 
ſtead of diminiſhing or Ae rather 
increaſes 1 its magnetiſm, | 


| This 


This lava, which forms the large cavern, 
deſcends almoſt perpendicularly into -the 
ſea, and there aſſumes the form of priſms, 
but larger than thoſe before deſcribed. It 
is worthy: of remark, that 'theſe priſms, 
though in their lower part they ſink deep 
into the water, do not riſe above it, in their 

1 ee more Ginn "gut or nine feet. | | 
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But! in what manner are we to explain 
tht origin of this cavern? How great muſt 
have been the violence of the waves of the 
ſea, to form by ſlow corroſion ſo, vaſt an 
excavation within this maſs of lava! To 

this cauſe I cannot conſent to aſcribe it; 
_ principally for this reaſon, among Shen 

rhat might be adduced, but which I omit 
for brevity, that no ſooner has the water 
entered the mouth of the cavern but it loſes 
all its force; beſides that the hardneſs of 
this lava is ſuch, that it does not eaſily yield 
to the ſtroke of the waves. I incline rather 
to think it the effect of the action of the 
gaſes i ip the lava at the time it was in a ſtate 
of 'Tuldiry: ; as we e have examples at Etna of 
I 5 caverns 
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caverns W ably un m— 5 5 * 
 fimilar a 


e beyond the Grotta del Sos 
Marino, we meet with a mixture of tufa 
and lava, which merits ſome attention from 
the curious alternation of its ſtrata. They 
are found on a high precipice which deſcends 
into the ſea, the ſurface of which is covered 
with a tufaceous ſoil, reſting on a bed of 
lava, above another of tufa, and ſo ſuc- . 
ceſſively, - that. in a rent made in the pre- 
cipice by the waters we may number eleven 
ſtrata or beds of tufa, and as many of inter- 
poſed lava, It appears, therefore, that the 
fire and water, by their repeated action, 
have produced this mixture of lavas and 


The ra bk * Co beds 4 of: ha : 
3 kind, that | is, of a horn-ſtone baſe, and 
containing, as uſual, ſhoerls and feltſpars, 
It has an earthy aſpe&, a blackiſh colour, 
and a ſtrong argillaceous odour. lt moves 
7s magnetic needle at che diſtance of two 

1 lines, 
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Bass and the enamel into a it is 
changed in the furnace has the opacity and 
blackneſs of pitch, and its magnetiſm is 
greater than that of the lava before fuſion. 


I ̃ he beds of tufa, likewiſe, do not eſſen- 
tially differ from each other. They are an 
ul-kneaded mixture of lumps of argillaceous 
earth, more or leſs tinctured with yellow 
oxyde of iron, which earth is eaſily pulve- 
rable. With it are mixed numerous ſhoerls, 


that from the ſoftneſs of the baſe may be 


ſeparated. entire, which they ſcarcely ever 
can be in the lava, Notwithſtanding, hows 
ever, the facility with which they may be 


detached, it is difficult, to determine their 8 


cryſtallization, not merely from their ex- 
treme minuteneſs, for ſome of them are two 
lines in length, but from their being ſcarcely 
ever found ſingle, almoſt every one being a 
group of aggregated ſhoerls. When one, 
however, is found ſingle and detached, it 
appears to be an hexagonal priſm terminated 
by two trihedral pyramids. They are black, 
n in the recent fractures, and a are ſome- 
b , what 


tm) 


n fibrous: : in fine, they perfecthy 1 | 


| ble in their ſtructure the ſhoerls een 


1 


in lavas. % oft bi ook 
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The tits, hue remaining two or three 


#4, 


hours in the furnace, | aſſumes a red colour, : 


and becomes hard; its magnetiſm is like- 
wiſe ſtrong, though before it was ſcarcely _ 
| perceptible. A longer continuance in the 


ſame fire reduces it to a porous ſcoria, which 
does not loſe its magnetiſm, and the black 


colour it acquires renders more conſpicuous 


- were not diſcernible in the tufa. The 
ſhoerls are ſemi - vitrified, and aſſume a 
e ON ON eee e 
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a number of white feltſpars which before 


ne ele of my. circuit 80 the 


iſland; till I returned to the place whence I 
ſet out, J obſerved no other intereſting ob- 


jects, excepting a long tract of priſmatic 


lavas, ſimilar to thoſe I have already de- 


s * 
F EO of 
. 65 
= 


* 5 N p — 
„ 7 35 5 id 
FE "bs. — A 5 7 


1 ſhall conclude what I POW. to FRB on 
Las. Os _ thele 
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. thoſe priſmatic lavas, which occupy a con · 
_ .. fiderable part of the ſhore of the W 8 
with * following rns: $ 


Fir. Theſe e never more e than 
three faces, one of which always remains 
| ps to the lava. 

333 E direction 18 never ob⸗ 
. lique, or tranſverſe; ; but, without excep- 
Hon, perpendicular to the ſea, 

17 birdly. They are not 5 as 
Gon: have been obſerved to be in ſome 
yolcanic countries, eſpecially on Mount 
Etna, but form one continued line. 


Fourthly. In their lower extremity they 
deſcend within the water, and, in their 
upper, riſe ſome feet above the level of the 

CCC 


Fiftbly. . Theſe e Hh wo for 
their, baſe, either the ene or ſhoerl i in 
the maſs, | | 


I ſhall 


n 
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* hal now proceed. to deſcribe the * 


jects which appeared to merit notice in the 
interior part of Felicuda. This iſland, when 
ſeen from the ſea, at a little diſtance, has 


the appearance 'of a number of mountains 


| heaped together; one of which, ſituated in 


the centre, is much higher than the reſt, 
riſing, perhaps, half a mile above the level 


of the ſea. After having examined the baſe 


or ſhore of the iſland, I proceeded, there- 
fore, to the ſummit of this mountain, taking 
my way towards the eaſt, as, on that ſide, 
the road is leaſt difficult, The aſcent is not 


one of the moſt fatiguing; for though we 


meet with ſteep preeipices in ſome parts of 


it, they are preſently ſucceeded by gentle 


declivities, which. Ames wearineſs and re- 


ſto ir h Se wheres 
ore SOL i 0 f 
_ 0 * . 5 * * 
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„Wen 1 had) Weitnau et: 8 the 


Sea mountain, I perceived that it incloſed 


a capacious hollow called Fgſa delle Felct 
(the ditch of fern) becauſe i it formerly was 


overgrown with that plant; though when I 
was there it had been all rooted up, with 


E» 
the intention of ſowing corn the next 
ſpring. This hollow is about half a mile 
in circuit, the ſides approach as they de- 
ſcend, and its depth is not more than forty 
feet. Theſe circumſtances ſufficiently proye ; 
that this was the ancient crater of the vol- 
cano; and that, perhaps, or rather without 
doubt, this was the firſt, which, by its 
eructations, e to the formation of 
nnn 


1 18 likewiſe to be obfuteal, a thoie ex- 
ne part of this crater correſponds to the 
internal; that it is @ truncated cone; that 
its lavas, parting as from a centre, have di- 
verged like rays down the ſides of the 
mountain, while thoſe on the ſide towards 
the north-weſt have poured rapidly into the 
ſea. The propoſal to ſow corn in this hol- 


loo argues that it muſt be earthy, as it 


really is. It is formed of a half pulverulent 
tufa, under which, however, the lava is 
diſcoverable. 


Y Three ridges riſe on this mountain, one 
on | e 
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of which! gebende to the ſouth; and, at 
about half way up, joins another mountain. | 
he ſecond of theſe ridges has its direction 

to the caſt, and the third to the weſt. From 
this ſummit L had a complete view of Feli- 
cuda, and looked round me with attention 
to ſee if I could diſcover the ſigns of any 
other crater. 1 thought I could diſcern the 
veſtiges of one to the ſouth-eaſt, and, after- 

wards, repairing to the ſpot, was more con- 
firmed - in my opinion, I found a ; hill, | 
' about half as high as the mountain already 
deſcribed, and about two miles in circuit. It 
is iſolated on every fide; and has the figure 


ol ba broken cone, truncated at the top, 


where it ſinks into a cavity growing nar- 
rower towards the bottom, which appears 
to be the relies of an ancient crater. Scat- 

tered pieces of various lavas, half- buried in 
an earthy tufa, occupy the cavity of this 

bill, and its external ſides are formed of- a 

number of. currents. of lavas. A 
| Me 40 3 3 of che laſt of 
which I have expreſſed myſelf with ſome 
8 5 doubt, 
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doubt, I know not of any thronghour the 


whole iſland; as I hall not venture ts 


_ tively to conſider as ſuch a number of cavi- 

ties, hollows and caverns which we meet 
with in various places, ſuch appearances not 
being NS to > characteriſe a volcanic 
mouth. „ 5 Wi 


- 


The eb vas $9 the hows of Tei- 


anda have already been deſcribed ſingl 5246: 
is now neceſlary to ſpecify thoſe which form 
the internal and more elevated parts of the 
iſland. Theſe, as far as I was able to diſco- 
ver, during the ſtay of five days which I 
made there, may be reduced to three kinds, 
if we omit thoſe which are merely va- 
rieties. | | 


The baſe of 4 Grft i is a . 7 a 
5 colour between a black and a grey, of a frac- 


ture evidently brilliant, without any appear - 


ance of pores, and which gives ſparks copi- 


ouſly with ſteel. The pieces into which it 
| breaks; have. no determinate form, do not 
refuſe a tolerable poliſh, and move the mag- 
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netic needle at che diſtance of a fine and 


_ three-fourths. Minute grains of quartz, nu- 
merous ſcales of feltſpar, and extremely ſmall 


and brilliant needles of ſhoerl are e incorpo- 
rated i in this lava. ng ae 


The i fuſes the e dr not the 
quartz, and the feltſpars; and the lava is 
changed into a black, yy and bro 
enamel. | 51 


4 This n ee reſembles the priſ- 


Mmatie lava deſcribed above; though it has 
. that 1 eee | 


I 
* 


The lava of the med pecies is likewiſe 


of the horn-ſtone baſe; not very hard nor 


heavy; of a cinereous and earthy aſpect, 


without pores, attaches ſlightly to the inſide 5 


of the lip, and emits an argillaceous odour. 
The ſhoerls it contains are rhomboidal, ſcaly 


| and 1 a violet colour, 


#5 


In the fufnick it is only ebenes, and 


the ſhoerls remain entire. 


A 5 The 


an 51 


./ The Und fſpesles hs fe I bake; Mei! © 
in the maſs. It is black, without Peres, ra- wo 
ther baren 80 Wo a ER nn 


„ be TOXINS whack; are 
mixed with the ſubſtance of this lava, are of 
three kinds: ſmall irregular quartzoſe par- 
ticles, which, from their whiteneſs, are moſt 
conſpicuous; a few minute feltſpars; and 
numerous rhomboidal ſhoerls, of a dark 
violet colour, and remarkable for their ſize, 
ſome of them eo to ſeven lines. 2 
*E 
The e and a nail _ 
4 refrutory in the furnace; though their vaſe” —— 
is eaſily fuſible, and produces a e 
AY and Pen TOR. To e 
The tain part of hy e land, as „ 
leaſt, as appears from the ſurface, is com- 
poſed of theſe three lavas and their varieties; 
which la vas form currents, that, from their 
great antiquity, do not exhibit thoſe tu- = 
mours, wavings, and inequalities, which are 
oblervable.! in. recent lavas, or thoſe of a mo- 
40 . derate 


— MT. 
ö hens age. The lame antiquity is, likes 
: wile, probably the reaſon, why in Felicuda 
we do not find ſcoriæ, or ſcoriaceous lavas; 
| theſe, uſually, from their ſlight - .and feeble 
texture, and from their lying on the ſurface 


of the current, being w Sale: Which are 
altered and deſtroyed. , e 


Wuen⸗ treating of 1 I e whe 
. great: effects which have been produced on 
the products of that iſland. by the ſulphu- 
reous-acid exhalations. - The contrary is to 
be obſerved of Felicuda, there not being a 
ſingle lava which exhibits the leaſt ſign of 
their influence; though. they all bear the 
marks of the injuries of time and of the at- 
moſphere. So much have I found them 
changed, eſpecially near the ſurface, that 
had I not broken up the lavas to the depth - 
of ſome feet, a practice to which I had ac- 
euſtomed myſelf i in theſe reſearches, I ſhould 
frequently have taken the _ lava wr 
: e en Gifferent. , at phas 
meet thus deſcribed the akne kind 


5 / e 
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bk iavas of this iſland, it will a 
to proceed to treat of. the other ene 
ſubſtances it contains; Among theſe are 
the tufas, which ate found i in great 3 | 
dance in other parts of the ifland belide 
| thoſe, above deſcribed. In general they 
are pulverulent, light, ſpungy, of an argilla- 
teous nature, and · greedily imbibe water. 
The places in which. they are found, are the 
only parts of the iſland which the inhabit» 
: ants can render productive by cultivation, | 


"7 4 3” 2 


It is tony the, tufas that. we, „ 


glaſſes and pumices. We will treat of theſe * 


two ſubſtances amv. nn a 
| the Or) even Ts | 
3 avs already wed, eng 5 1 Garedly 
| landed. i in Felicyda before L diſcovered ſeve- 
ral pieces of volcanic glaſs. In my ſubſe- 
quent reſearches, I afterwards diſcovered 
that this glaſs was not found among; the la- 
vas, but in the cultivated earth of the fields. 
The peaſants of thoſe parts confirmed the 
truth of this obſeryation, nd findiog 1 ba 


ere. III. 1 
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N fernen of this ſub ance e; brought me m 1 
„ of it than was neceſſary," which they cole. : 
| lected in the fields where they worked. As 
I was not, however, perfectly ſatisfied with 
this firſt obſervation; I directed them to dig 
a deep trench in one of the fields which 
moſt abounded ain ſpecimens of this ſub- 
ſtance, with a view to try if J could dif- 
cover a vein, theſe being only detached 
pieces. The trench they dug was eight feet 
deep, and five in breadth.” For the depth of 
two feet I found only a tufaceous earth, 
containing ſome of theſe vitreous pieces. 
At a greater depth the virgin tufa appeared, 
untouched by the ploughthare, or any ruſtic 
inftrument.- This tufa likewiſe furniſhed a 
ſimilar glaſs, but aß ways in detached pieces; 
nor was any difference percelvable in the 
nature of theſe products, on continuing the 
| ; reſearch to the bottom of che nen where 
the dug was füll found.” ASIDE a 
It Ae. arch: wat the me it the 
riegel fields fad Ae et in the tufa; 2 
* i cannot be's ffirme 


1 


that i it was thrown out Gran the mouth of 
the volcano: in the fame ſtate in which it is 
now ſeen; ſinice it is only found in 3 
or flakes, and with thoſe points and ſharp 
angles, thoſe cutting edges and waving! 
ſtreaks, which we obſerve in glaſs, whether 
volcanic or factitious; when it has been 
broken and divided into fragments by a 
hammer, or other heavy body. We muſt 
therefore conclude, that after the fubterra - 
nean cohflagrations had reduced the ſtoriy 
ſubſtance to glaſs, this glaſs has been thus 
broken and ſhivered by ſome convulſion of 
the earth, or by ſome violent and menu, 
ary agent. „ 1 750 Terato 


* 


The latgeri'p pieces are about fire 3 | 
| an; a half over, and two in thickneſs. 
Many of them are not inferior in clearneſs 
and brilliancy to the fineſt and brighteſt 
glaſſes of Lipari; others are leſs tranſparent, 
and of a cineritious, or grey, colourz while 
others are almoſt entirely opake ; and theſe 
approach nearer to the nature of enamels 
than to * of Slater They are all, how- 


„ 1 . ever, 
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ever, extremely eompact, and wilt ready: 
give ſparks with ſteel, and cut common ar- 
tftcial glaſs. Several of theſe pieces con- 
tain within them ſmall white particles, which 
have been obſerved: and deſcribed in many 
of che glaſſes of Lipari, which particles in- 
diicate that the glaſs containing them is not 
ſo perfectiy vitrified as the. reſt, We alſo 
find pieces, though they are rare, the one 
half of which is a very black glafs, —— 
ether a ſimple lava. The lava, which thus 
forms a whole with the glaſs, is of a cineri- 
tious colour, and, as appears from ſome 
analyſes which I have made of i wk is of * 
| gs = baſe. . 


f | ; 


This laſs, like oller e slaſfes, 
changes in We furnace i into a vitreous ene 


ro now 8 of os purhicess 
which are-likewiſe enveloped in theſe tufas. 


Theſe never form large maſſes, but are al- 


ways found in detached pieces, of rather a 
ſmall ſize, the largeſt rarely exceeding the 
bigneſs of the cloſed band, In general they 


= 2. - , 
are more plentiful than the glaſſes, and 
among the tufas of uncultivated places, it is 
only neceſſary to remove the ſurface to find 
them by hundreds. During my ftay at Fe- 
licuda I reſided in a place called La Valle 
della Chĩeſa (the Valley of the | Church), 
This is u ſmall plain, vn the eaſt ſide of the = 
iſland; in which ſtand the parſonage-houſe 
aud the church, two indifferent buildings, 
| ſuitable to the poverty of the country. This 
place; as likewiſe a ſpacious declivity to the 
ſouth, abounded with pumices, both on the 
Karle of the tufas, and below r d 

e ee were EA into,” Ks 


These Snkiies d are ef two „ Kinds; [thi 
. extremely friable, fibrous, and 
 rhich float on the water; and the other 
compact, heavy, without pores, and of a 
| ſmooth fracture; but which yet poſſeſs all 
_ the true charaQter of _ Coy! are dog : 


; eee A are Ntenrbully fk 
niſhed with extremely brillant v vitreous felt- 
mes ? = 


IJ - 
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Dan. my obſervations. on the pumices of 8 
Vulcano I have remarked, that inſtead of 
ſwelling in the furnace, and being tranſ- 
formed into an ebullient product, as is al- 
moſt always the caſe with glaſſes and com. 
Pact enamels, they become | of leſs bulk, 
Ioaſe their pores, if they had any before, or, 
at leaſt, contract, and therefore become 
heawier. The deten pumices do not dif- 
| er in this reſpect from thoſe of Vulcano; 
* and the [enamel which they produce in the 
furnace has a black and ſhining ground, in- 
terſperſed with whitiſh ſpots, Which are 
feltſpars that, having loſt their luſtre and 
| tranſparency, are become white. This ena- 
mel puts the magnetic needle in motion at 
the diſtance of a full line, notwithſtanding 
that ad x no ſenſible 8 on it en in 
the Dy of e ad Lgtno 
175 VVV 
* "oe is no Saler to bels that theſe 
pumices have ever formed currents, both 
becauſe they are always found in detached 
pieces, and becauſe their pores have not that 
W which is uſually obſervable. in 
My p "Pm : 


111 
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pumices that bans: Gem; in the manner 
of lavas. The figure of the pores in pumices 

that have flowed, is uſually more or leſs ob- 
long; whereas in the pumices of Felicuda 

(I mean the cellular) the pores are almoſt 
always orbicular. We muſt therefore con- 
clude that they have been thrown, out- from 
the mouths of volcanoes; to which the glo- 

boſe figure of man of them is perfect 
e . y Eo» 


i ai 416; Et i HE! 575 Fuss. 


5 1 Would eſteem my i of the "oY 
: ferent productions of this, iſland very de- 
fective, were I. not to mention angther 

Mich ſtill more confirms its volcanization: ; 

I mean the, puzzolana found | here in ſeveral 

Places, and which, when carefully exa- 

mined, i is found to be a mixture of minute 

fragments of pumices, tufas, and. layas. The | 


1 inhabitants of Felicuda make uſe of it, as | 


| alſo; the. pumice, in building their houſes; 3 
in the following manner. They bring car- 
bonates of lime. (calcareous earths). . from | 
Sicily ; 5 and burn them in furnaces, which 5 
are erected, for greater convenience, on the 

1 i 14 _ fea» 


« e 
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= mn the dd of forty — 15 
excellefit me is produced.” One- third of 
ud "hd te- tus ef p zzolana; mixed 
together With water ferm a cemem which 
unites. and binds the pieces of lava hete 

uſed inſtead" of | bricks and f one! 


$5 And to 


+ Rb give, us they affirm, a greater ſtrengrh and 


ſolidit) tothe cement; they mix wit t | 
outtdet ny e e, N 2100 


Lees, aN uſed as ; materials for Fu build: | 


of ofty by the inhabitants 
cr ritual, but by ef of al the eber. 

Fifi alen each ung thoſe er their" own 
iHland; and it is the practice, not only in 
the coutary'but even in cities, to bulld with 
ſuch flottes a the eitviröns afford, , eſpecially 
When "they are” mountainous, I therefore, 
Wherever J went, conftatitly examined the 
materials "of wi ich the villages, towns, and 
cities through Which 1 paſſed were built; . 
which requently * alforded me a. "ligtit and 
Sea in my enquities relative e ba the fol⸗ 
3 lub Ranges of HOW countries, | N 


Cong FLEE * 2 1 52 N 8 17 OOTY 


we. 7 * . * 
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which I met van a dende e! ſhall find 
| Shank; Gal Hes with a b 
5 ele rn- ſtone. 
at preſent exhibits no indieation ef fabter- 
ranean fire, and even thoſe ſigus which are 
uncertain and equivocal are a ts "le 
85 for inftanee, eee n e e 
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5 . tho e ne and n 
particularly attentive to obſerve if by acei - 
dent 1 fhould meet with any body not vol 
canized ; and found one only of this de- 
ſeription. This was a piece of detached gta- 

nite, lying on the ſhore near the Grotta del 
Bove Marino. Its elements were of the moſt 
| common kind; mica, feltſpar, and quarts, | 

; The mica” was partly black, and partly 
| white and ſilvery; both forming groups in 

| which the black predominated. The quartz 


7 was in ſmall ſemi· tranſparent maſſes, of by 


pitreous and brilliant fracture, foft tothe 
touch, and of a colour between a blue and 
8 white, The feltſpar, which. in quantity 
- | Fu 


- 


" 4: 1991 | 
exceeded che two other principles, and chere · 5 
5 ſore muſt be confideredas the baſe of the ſtone, 


Vas in ſmall maſſes of unequal ſurface, lamel- 
- "MF ir the fractures, tranſparent i In the ang! 
and of a changeable milky: whiteneſs. Nei- 
ber of the three principles has a determi» | 
nate form of cryſtallization. I think I ſhall 
not be, miſtaken if. L aſſert, that this granite 
has not ſuffered the action of. the fre. In 
fact, a continuance of a quaner of an hour. 
in the furnace produced in it ſo great an 
alteration; that every part of it was ſenſibly 
changed. The mica became pulverable, the 
quartz extremely friable and full of cracks, 
and, loſing its transparency and vitreous | 
brilliaacy; became, entirely white... The felt- 
ſpar, likewiſe, contracted a conſiderable fri- 6 


” ability; loſing at the ſame time its change- 


able colour, and becoming whiter. . It is net 

| therefore extraordinary that a light blow 

with, a hammer ſhould now break this ſtone | 

into ſmall. pieces Ke) though before it would 7 
only ſtrike off, at moſt, a ſingle fragment. 71 
W hen expaſed to the furnace for ſeveral 

| Fen 1 the . and mica did 

5245 not 


„ 
not fuſe; and the feltſpar only exhibited, at 
the angles, a beginning of fuſion, which 

made it appear as it were unctuous. This 
experiment is perfectly agreeable to many 
' others which I made in the furnace on the 
granites treated of in Chap. XII. We muſt 
therefore, conclude, that this piece of granite. 
was thrown out untouched from ſome yol- 
. cano. in the iſland ; or, which appears more 
probable, that it is adventitious to ĩt; for it 
Ii Is; tO. be obſerved, that. it Was not found i in 
the interior part of the iſland, but on the 
beach, where it had been beaten, and had i its 
- corners ſmoothed by the Waves. Were I to 
| indulge conjecture, 1 ſhould incline to ſup- 
| pole i it might have. been. brought by the Ten 
from Capo Melazzo 1 in Sicily, or that vici- 
nity, which is only fifty-four | miles diſtant 
from Felicuda, and where immenſe maſſes | 


of ſimilar granite are found®, *. : 
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+ to > which the eee egen 5 


: a m ee e rrlalibe to the 
dein igin of” theſe lobes — Confirmation: of the 
- | 21 „e of « any opinions Formed relative 

wn 4 tbe tale, "or le, antiqyity of tavar, 


ny | om the 1 more 'or 1 ft fenfible ect mpofition 
they may ave. 7 undergone — =_ Jolated n maſſes 


wh 34 

phyry,.. which erbibit 10 e 7 

22 97 tad a 4842 "Fs #1 
a 1 55 e by volcanic | 


Lavas of another, kind —Sboerls 9 9 
; ; greeniſh blue Felour... contained i in all hr 
| lava. be coaft of Alicuda mort rugged” 
3H . abs threatening. than that of any other 
Lo of the Eolian zer N mouth of any 
N $i . ancient crater | in the IS ides of the iſland 


N 2 4 xi - ; 
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The apptarance of ar true crater — | 


8 _— at tbe ſuntmit—Lavas in the iulerior 
fart f the iſland fimilar to thoſe gj the- 


75 de Py that Felicuda yo 5 
Alicuda once formed a fingle conical mon- 


rain, the fide of which has been.opened and 


» ſeparated by the fea, ar M. Dalomian har 
1 ſuppoſed —Reaſons for believin ing that each 
nt originally @ ſeparate iſland—Theo 


o zſlaude no longer manifeft any figns of 


| ph ye their fiery eruptions, a proof that 
VFR MG 
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_  Felicuda, whe had the character of a ſkilful 
ſeaman. We failed before a moderate eaſt- 
' wind: the ſky was clear, the ſea ſmooth, 
and we flattered ourſelves we ſhould ſoon 


| reach the place of our deſtinatian ks 


not more than ten miles. But ſcarcety were 


7 . 5 ; . x : 
Þ "8 1 ; e eee : 8 : 
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ber, at ak I left 
|  Felicuda, i in a ſmall bark, with four rowers, 
which was ſteered by the pariſh-prieſt of 


* 
. — 


I .. 
ereaſe ſo that we were obliged to reef our 
fail; which it was dangerous to carry full; 
yet All we made. more. way than before; 
and the wind blowing with greater violence, 
and driving us rapidly towards Alicuda, 
from which we were now not far diſtant, 
endangered our being ſhipwrecked om the 
ſhore. Bays or harbours are things unknown z 
in this ifland; and our bark driving before 
the wind, it was to be feared, might ſoon 
daſh. againſt a rock, or run upon a ſand- 
dank; and we hadi the leſs hope of being 
able to avoid this danger, as our ſailors, | 
from unpardonable _—— "Os _ 
CORO! with _ _ anchor. 
A et at eee ts 

and the waves, which would not, perhaps, 
have given much alarm to a large ſhip, were 
very formidable to our little veſſel, which 
they broke over from ſide to ſide, and from 
ſtern to prow, whirling it round with their _ 
violence; while the-danger of being wrecked 
conti increaſed by our a each 
| —— the-exer 


— 


ce 00 


we could make with our oats to keep off it. 

Our ſallors, however, did — aban- 
don themſelves to deſpair, but conſulted 
whether it would be leſs dangerous to yield 


| tothe violenceof the waves, andendeavourto 


run the bark on ſome ſand-bank joining to 


the ſhore; ; or, avoiding the iſland, to adven- 


ture out to ſea, and commit t themſelves. to 


they: 8550 K of the winde. e e 


. x 


10 | this Mr ng ————— 


| five men haſtily deſcending from the emi- 
nences of Alicuda, and approaching the 
| ſhore; which they quickly reached ; when 


one of them called to us in a voice which 


might be diſtinctly heard notwithſtanding 


the noiſe of the waves, adviſing us not to 
be terrified, but to endeavour to keep where 
we were, and he would exert his utmoſt 
efforts to deliver us from the "OR by 
—_ we were threatened. 


/ 
2 * 4 - 
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445 This ods as 1 ks 1 was 


* 


the pariſh - prieſt of Alicuda, who perceiv- 
ing, from a diſtance, the ſituation in which 


} 


we 


4 was 3 a 
* were, ad baſtened, with four of the 
Wanders, te give us alliftance. He had 
brought with; him a ſtrong ng Which, 
when, fixed on the one eres tine, 2 
be 4e Wen che lads But wee this, 
it was. neceſſary; to form a kind. of inclined = 
plane on che ſhore, along which: the. boat 
might be drawn; . which was ſoon done, 
with the ſpades and A8 n bad den 
| oe 1 the ee 
5 e e #7) 
"Wer were not mere e than ales 6 rom 
made abe effort to 150 anne de 1 
nearer. We were obliged, at the ſame time, 
oeuontinually to bale. the water out of the 
boat, to prevent its ſinking; which was the 


' continual employment of myſelf and my 


ſervant, the ſailors; being entirely occupied = 
in uſing the cars. A rope eoiled up was 
now thrown. on ſhore by one of the failors, 
- and, after two or three unſu 
tempts, caught by the perſons on the beach 
and ä * while the 
ny. 9 . failor 


ceſsful at- 


(: 129 ) 


failor drew it tight, and faſtened it to the 
prow of the bark. We now committed 
ourſelves to the firſt wave that rolled upon 
the ſhore ; and, the five iſlanders pulling the 
rope with all their force, we were drawn 
with the bark up the ſhelving declivity they 


had made: but the wave on its return, 


daſhing impetuouſly againſt the prow, drove 
us again into the ſea; and ſo violent was 
the ſhock, that the rope broke, and we loſt 
all hope of getting ſafe on ſhore. At this 
unfortunate and unexpected accident the 
good prieſt ſtruck his hand againſt his fore- 


head, from vexation and diſappointment, 
* our conſternation was extreme. 9 11 


a * -- f 75 . 
fy 


We 3 now reſolved to as off FER! | 


\the iſland, and brave the fury of the winds 


and the waves; in the open ſea, whatever 
2 might be the event: but from this we were 
diſſuaded by theſe iſlanders, who aſſured us 


it was impoſſible ſo ſmall and crazy a boat 


as ours ſhould long reſiſt the violence of the 


ſtorm i in the wide ſea; but that it muſt either 


. overſet, or bilge and ſink. They adviſed 
vor. ä K WE 


W 
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us rather to coaſt the illand towards: that 
north, where we might poſſibly find ſome. 
ſmall inlet, where we. might be leſs expoſed: 
to the waves; promiſing us that they would 
proceed the ſame way along the ſhore, and 
afford us every aſſiſtance in their power. 
This advice we followed, and, bearing up to 
the north, without ſtanding , far from the 
ſhore, in about half an hour: met with a 
_ eavity in a rock, which, from being wind- 
ing, was not much expoſed to the agitation 
of the waves. Iiito this we happily carried 
our bark without damage, and landed, with 
the aſſiſtance of che worthy prieſt and the 
perſons with him, towards whom I ſhall feel 
the warmeſt ſenſations of gratitude while 
life ſhall remain. He treated us, when on 
| ſhore, with the utmoſt kindneſs and hoſpi- 
tality; and when 1 had preſented to him the 
circular letter I had received from the Biſhop 
of Lipari (in which I was warnily recom- 
mended to the pariſh-prieſts of thoſe iſlands, 
ho were requeſted. to furniſh me with 
every aſſiſtance neceſſary for my Philoſophi- 
cal reſearches during Dna wy SIO 
2.5 | 4 | his 


* 
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by civility, offering to ſerve me in every 
manner in his power; and his whole con- 


duct ren evinced the fincerity of his 


" offices.” 


510 was not 70 noon, by foe hours, hind 
we landed in Alicuda, but the fatigue I had 


undergone prevented my having any incli- 


nation to begin my reſearches that day; and 


the following night ſlept in the bark, which 
had been drawn on ſhore; my deliverer 


(for ſo I may Juſtly call the good prieft. of. - 
this iſland) having ſent me a mattreſs, anda 


coverlet, to defend me from the moiſture of 


the night, as I was too much fatigued to 


aſcend to his habitation, which was ſituated 
half way up the mountainous iſland, He 
likewiſe hoſpitably invited me to ſhare with 


him the proviſions of his frugal table, and 
| ſome bottles of excellent malmſey of Lipari, 


which revived my Pirit, and reſtore .my 
Arren eth. : 


5 remained at Alicuda two an (te 1 4th 
2 „ K 2 and 


( 132 ) 
| Ke I 5th of Ocober), during which: 1 ſufl⸗ 
ciently gratified my curioſity, and ane 
a ſatisfactory knowledge of the nature of the 
iſland. The obſervation of the ancient Gre- 
clan philoſopher i is well known, who having 
been driven by a tempeſt. on the coaſt of 
Rhodes, and with. great difficulty reached 
the land, ſeeing certain geometrical. figures 
traced in the ſands, immediately 2 
I perceive the veſtiges of men: I, in like 
manner, t the moment I fet foot on the ſhore 
of Alicuda and ſutveyed it, might have 
exclaimed: af 5 perceive. the, veſtiges of fire. | 
Theſe were the pumices, glaſſes, and ena- 
mels, which. preſented themſelves to my 
view on the ſkirts and ſides of Alicuda, and 
which it is unneceſſary particularly to de- 
ſcribe, ſince they entirely reſemble thoſe of 
Felicuda, and are found like them 5 : 
with tofaceous ſubſtances, | 8 
ot * db Faw whick I 6k to my 
- reſearches in Alicuda, I ſet apart the firſt to 
pig its circu umference by Th the night 
ate 


EYES 


- 


e CI 1 
— the 1 4th of October having been 


ſufficiently calm to permit me to make the 
circuit of it in oy boat without FOO 50 


ve ſhall = 8 1 the princl 
1 products I diſcovered during my circuit 
round the ſhore of the iſland ; this being 
the part which, more than any other, muſt 
intereſt the philoſophical naturaliſt, I ſhall 
not name the places where J found them, 
ſince two of the inhabitants who accompa- 
nied me were unable to aſſign any names 
by which they were known ; the different 
parts. of the ſhore of the iſland having in 
fact no fixed names: I ſhall only indicate 
their diſtances from the place WER 1 ſet | 
but. | 


At os diaper of FED paces 18 that | 
| part of the iſland which fronts the caſt, we 
begin to find, as we turn towards the north, 
entire rocks, formed of globes of a,blackiſh 
lava, with a petroſiliceous baſe, which, 
though porous, is heavy from the compact- 
oa of the ſolid. parts, which have a little 5 
1 . 1 5 Je: 


4) 


£ luſtre; are very hard, and i in their fractures 


affect the conchoidal figure; they move 


5 the magnetic needle at the diſtance of more 


than a line, and give ſparks tolerably freely 

with ſteel. The petroſiliceous ſubſtance 
contains a few feltſpars, and a conſiderable 
number of ſhoerls. Theſe globes of lava 
are of various ſizes, ſome of them being a 
foot in diameter. They are detached, and 
are never found in TO but only 4 i IR 
e . Fe 


| 'To what Ra can we afcribe the diviſion 
. of this lava, and its conformation in the 

manner deſcribed ? [ at firſt imagined that | 
its figure might be the conſequence of the 


agitation of the ſea, when i its waters reached 
to a greater height ; as theſe accumulations 
of globes are now ſome poles above its level. 


In fat, in my maritime excurſions und 


the other Eolian iſles, and at Etna, I have 


ee met occaſionally with ſimilar balls 


of lava, which clearly indicated that they 


7 


had been - rounded by being / continually 
| rolled: 'by the waves af 1 in the ſame 


35 ee 
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Wanner as we find ſtones worided1 in rivers, 


In the courſe of this work I have adduced 
ſeveral examples of this kind, even among 


the glaſſes and enamels of Lipari, which 


have taken a globoſe figure, But a more 
careful examination of theſe globes com- 
pelled me to change my opinion, on con- 


ſidering that the pieces of lava that have ac- 


quired an orbicylar form from the agitation 
of the waters, are always' more or leſs 
ſmooth on their ſurface ; whereas theſe were 


rough all round—though their roughneſs, 5 
cCionſiſting in general of minute parts and 


points, muſt have been worn away by rub- 


bing againſt any obſtacle, 1 obſerved, beſides, 


that theſe globes, in many places, had a 


ſhining and ſcoriaceous appearance, extreme- 
ly ſimilar to that of the pieces of lava inceſ- 


ſantly thrawn out by the volcano of Strom- 


boli. I am therefore rather of opinion that 
1 they are pieces of lava that have been 


thrown out from a volcano in Aliouda, and 
taken a ſpherical form in the air, from tbeir 


75 1 as fimilar phenomena may be 


* 4 obſerved 


-\\ 3 


(136 * 
i obſerved. in the proiuts of other buraing 


SN Mountains, 


Gon a mile 1 a half Hes the um 
now deſcribed, proceeding ſtill towards the 
north, we find a ſecond, not in globes, but 
. in an ample current, which falls like a cata» 
ract into the ſea. It i is of a petroſiliceous 
baſe, has the colour of iron, is ſiliceous, or 
rather vitreous in the fracture, and full of 
ſhoerlaceous cryſtallizations. Whoever has 
ſeen lavas which have lately iſſued from the 
mouth of a volcano, would imagine this of . 
extremely recent date. On the ſurface, it 
preſerves that ſhining aſpect, that freſhneſs, 
which is peculiar to lavas that have not yet 
been expoſed to the influences of the atmo- 

ſphere. The ſpecimens of it which I de- 
tached, might be taken for that ſcoria of 
iron Which we lind in the ſhops where that | 
metal is fabricated. I have in my poſſeſſion | 
ſome pieces of the lava which was thrown 
| from the higheſt crater of Etna, in 1787, 
89 2 75 I collected on che! 8 and have dey 

| rom ww 


1 | EIS 
| ſeribed elſewhere *. | Theſe, with * et to 
the freſhneſs of their appearance, are not 


diſtinguiſhable from the lava of which I 3 
now ſpeak. Vet is the latter of an antiqui- 
ty beyond our knowledge, for we have no 


record of any conflagration i in Alicuda ſince 

hiſtory has been written. I have choſen to 

ſpeak more at length on this peculiar pro- 
perty of the preſent lava, to prove, or rather 
to confirm what I have already proved, 
how uncertain are all concluſions relative 
to the greater or leſs antiquity of lavas, de- 


rived from the more or leſs ſenſible degree 
of decompoſition which they manifeſt, 
Such concluſions may be well founded, 
when the lavas are of the ſame nature, and 
affected by the ſame extrinſic circumſtances z 
ſince, then, thoſe of a more ancient date 
muſt be moſt changed by time: but where 
their nature and qualities are different, one 


lava may be conſiderably altered in a few 


"A nant ras even en to an n þ ws: . 


5 * bee cer vii. „ ; 
| preſerved, 5 


\ _ 
” 
4 
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| preſerved, and in the ſame fate f in ien . 
It was thrown out of the fire, of which 
the lava now ee is an \ evident ex· 
_ Tr 
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the place whence I took my departure, the 
mountainous coaſt of the iſland becomes 
ſome what more level; and on this plain 
ariſe detached maſſes of porphyry, which 
ſhew no ſigns of having been touched, 
much leſs fuſed, by the fire. It is of a pe- 


troſiliceous baſe, of the colour of brick, af- 


fords ſparks with ſteel, and is extremely 
compact, and without Pores, except a feu 

ſuperficial vacuities, coated with a thin 

white cruſt, of carbonate of lime, ſometimes 

ſtudded with cryſtals of the ſame kind, 
| Theſe ſmall geodes, which have been pro- 
decompoſed in a few moments by the nitric 
acid, and diſſolve with a ſtrong efferveſ- 
cence. This Porphyry, i in its hardneſs, po- 
liſh and luſtre, 1 is not inferior to the Egyp- 
tian. Beſides . it contains numerous 


ee 5 cubical 


- 5 nw! 1 


cubical lamellar felt pas, 100 a change / 
| mach ; 


When uh to th Goh for. 2 9 
hours it becomes black, and after a longer 
time fuſes into a black, compact, and very 
ſmooth enamel, which ſets in motion the 

magnetic needle, though it produced no ſuch 


effect when it was e The 155 
ſpars remain entire. 


4 | 
Jn this mart 3 my circuit EE Alicuda 5 
1 have deſcribed two kinds of lavas, the 
5 one found in detached globes, and the other 
1 current; which, however, from the 
identity of their nature, may be conſidered 
as one only; both baving for their baſe the 
petroſilex, and containing ſhoerls and felt- 
ſpars: they are therefore both porphyritie. 
And as the rock laſt deſcribed is a porphyry 
with a petroſiliceous baſe, it appears that 
they all three derive their origin from one 
common matrix, except that one Portion of 


it has been ſubjected to 8 and the other 


i ming untouched, 5 
7 7 9 . A lie 


„ 
A little beyond the plain abovemention- 
« appear ſome tufas, which cover a long. 
and ſteep declivity deſcending into the ſea, 
and beyond the tufas we again meet with 
 lavas forming broad currents. Theſe lavas 
have the horn- ſtone for their baſe, and their 
Re nene are 5 p WE 
LEE " 
aps are . ir porous, ab 
therefore eaſily penetrable by water; they 
with difficulty give ſparks with ſteel, which 
breaks off fragments at every ſtroke. They 
feel rough under the finger, and emit an 
argillaceous odour. They contain nume- 
rous feltſpars, which are conſpicuous from 
their whiteneſs, on a dark red ground ap- 
proaching to a black. Some ſhew a degree 
of ealcination which they have ſuffered in 
the fire, and are, in conſequence, | eaſily 
erumbled, Others have ſuffered no injury ; I 
and the difference obſervable in them is 
rather to be aſcribed to the difference of - 
the nature of the feltſpars, than to their 
having ſuffered a greater degree of heat, 
| OF * in which they are both incorporated 
i e appearing 


(mm) 
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An 
* 


Alicuda ; is aus Gs dls in lea 50 


I have as yet made the tour of only the. 


one half. On completing it, however, I 
only met with lavas of the ſame kind with 
thoſe already deſcribed, diverſified by a few. 
varieties that do not merit a ee de- 
nee 4: | 

'1 NR given Ol 8 1 bb * 
appearance of the lavas in ſome parts of 


this iſland; but it would be impoſſible for | 


me to give an adequate idea of che fearful 
wildneſs of the ſcenes which preſent them- - 
ſelves. to the eye for two-thirds of this cir- 


cuit. Among all the volcanized places 1 


have viſited, I have yet ſeen none ſo con- 

vulſed by ſubterranean fires, ſo torn and 
| ſhattered, and ſo filled with accumulated 
ruins by the devaſtations of time and W 
ſea. 5 Ir 


f 


for 


In ſome places we find a lava extending 


* 


DD ik Tu 

for ſeveral hundred paces, which has been 
broken by the waves in ſuch a manner as 
to form a rock ſurrounded by the water, 


abounding in craggy cliffs and 1 888 of | 


© fearful ain, oe | his 


1 


5 4 4 5 
* 


In others the? lava deſcends Frede 


larly from the moſt elevated ſummit of the 


| mountain, and buries itſelf in the water, ſur- 


rounded on the ſides by projecting erags, 


and huge overhanging ſtones, which threaten 
every moment to thunder down into o the 
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Here the lavas do not form one conti- 


nued body, büt are compoſed of detached 


and looſe globes, particularly dangerous to 


| thoſe who may attempt to aſcend the moti- 


tain; as they roll from under and put in mo- 


cing a deſtructive ſtony torrent. Even the 
large falcons, which frequent the higheſt 


ſummits of this iſland, if they chance to 
alight on theſe heaps of round, looſe ſtones, 


will often, as I have myſelf ſeen, by moving 


a | one, 


* 


„ 
one, put others in motion, till bird and 


ſtones 8 all together, headlong into 82 
ſea, 


In another place 1 are "funds x not of 
one kind alone, but a confuſed mixture of 
ſeveral, piled in diſorder one-on another to 
a prodigious height ; and in many of them 
there is no part which does not threaten 


immediate Bull a an ruin. do 


e the midſt; Hoi of theſe 
miſhapen rocks' and horrid precipices are 
formed, I vill not fay roads or paths, but 
narrow winding gutters, by which we may 
aſcend to a certain height; and chroughtheſe 
1 took my way, when from time to time I 
landed from my boat and went in ſearch of 
the lavas I have deſcribed, and examined 
them on the ſpot. I was obliged, however, 19 
to advance with the greateſt caution, as to 
have made a ſingle falſe ſtep would have 
been to have fallen headlong down a pre- 
eipice. I could not but recollect the lines 
2 „ Spry. in which be deſeribes the la- 
borious 


(6: 144) 


borious paſſage over the hoeelY crags and. 


: OS: 1 one * the aby ſſes of bis 


8 « E proſequendo la ſolinga v =: 5 
Fra le ſchegge, e tra rocchi de lo ſooglis, 
Lo pie ſenza la n non ſi 1 ; 


ce i Rill along = folihry way, Ts 
© Proceeding over rocks and precipices, 
« The foot without the hand no Te made, 15 ö 


* 1 75 


And though the Globe in OY IC 
ſeending to the ſea might be leſs, the dan- 
ger was equal, if not greater, from the un- 


ſtable and ne nature of dals deceitful 
YES: by 155 85 
Having completed Us circuit 2 the 
ſhores of Alicuda on the fourteenth of Oc- | 
tober, 1 appropriated the next day to the 
; examination of the interior part of the 
| iſland: 'F could, however, only make my re- 
| ſearches i in the part which fronts the eaſt 
and ſouth-eaſt ; the remainder being 1 inac- 
ceſſible from the dreadful rags. and Preci- 
pices already mentioned. | 


"XS 4 3 ; oo gs & 
; When 
* - * — 


La} 


| When. ſeen; from-the ſea, on the ſouth- 5 
eaſt ſide, at the diſtance of two or three 

miles, this iſland has the appearance of an 

obtuſe cone, but with a conſiderable ĩncava- 
tion on one fide. This incayation has no 


A Mir ation we find it is only a lower: part 


of. he mountain. In fac, we perceĩve no 


5 marks of the mouths. of ancient yolcanos in 

the whole circuit of Alieuda; either becauſe 
they haye never.exiſted there, or hecauſ all 
traces of them have been effaced hy time or 


eovered the. appgarances, of aqqrue crater no 
where but in the higheſt part of the iſland, 


where there is a hollow, not very deep in- 


deed, but about chalf a mile in circumfe- 


” rene 8 and ks incline to believe it to have 


been a erater, from finding there a group 
of lava diverging en Acne e the 
N body * the iſland. 


Lr 3071 61 5 [19425 eb; tRÞ 1 
* 


* exa 2 ned, the” lavas which, cover. the 


ae .this , anountainoys -Iſlang,, at, leaſt 
ere 1, could, reach then 


7 vor. 111. L. 


lance to a crater, and on a nearer ex- 


n | other deſtructive agent, I have diſ—- 


de dae, - 


"= ON 20 13 

in the ſame manner that I dh thoſe which 
form the baſe or ſhore of it. I ſhall not 
_ deſcribe them particularly, as it appears un- 
neceſſary, they generally” having the petro- 
filex or horn: ſtone for ir baſe” al. 
adbounding more or leſs, as uſual; cp 

Their external ſurface is covered n 

yellowiſh and friable coating, origi ratiris 
in a beginning decom po 


tion. The decp 
fractures which we find in many parts bf 
them enabled me to pe . cerve that they muſt 
have flowed at different periods, forming | 
beds or ſtrata one above the other, 48 Is 
: wet dn den in other volcanizet 
countries. | afod 201M; 3:0 ' 9194 *r 


* 
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NI. Dolomieu oli bf opinion flit Ve. 
50 „ Heuda and Alicuda had once formed a 
* ſingle donical mountain, which had berh 
eee ſeparated Bene Rüe 90 
Datel 35:4 10 bod 

| This 1 is path; not impoſſible, but I 
miſt ag it e, me extremely impro- | 
| 5 atty other vient 

bi ae beate 


1 into 1 


(447) 


| Ng reco 


I attentively examine and. 6 


Mands, they haye every appearance of being 
each a diſtin iſland, like Stromboli, Saline, 
and the others. Both likewiſe have on heir 


higheſt ſummits the veſtiges of, their primi- 5 


Hive, crater, hat is, of that which by its 
erustations has given birth to. its reſpectixe 
iſland. + The lavas, likewiſe, which, have 
flowed from theſe ſummits, as from central 


Ae and enlarge and extend as they take 


5 uſe down the ſides of the mountain 


_£ach, was. a complete iſland in itſelf ;. nor 
n 4:0gph;; but the Fr 
be. viſited theſe it T 


Vis, at che diflange of five-and-twenty, mi 
rom. Felicuda, and five-and-thirty. from 


„Alieuda. At that diſtance they: ſeem. very 
ear to each other 3 ſo that M. Dolomieu, 8 


-Judging from APPEArAnce,, ſuppoſe . 1 
| OW, |, L — 3 to | 


into two, parts, it is difficult to conceive that 5 


or tradition ſhould remain of this 
|  conyulfveſcparation. Qathe contrary, when 


conſider theſe two = 


twards;the lea, ſeem clearly to, prove. that 


ich, naturaliſt, bad 
ds themſelves, would | 


have been, of my opinion, He only viewed 
m from the higheſt part of Saline, chat 


þ — , * 
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| 46 148 3 5 
to TY only kee miles from Alicuda, though 
it is in reality twice that number. As, 
5 0 Mere, at Saline, they appear to be ſo 
: RD | little diſtant from each other, nothing Was 
= more eaſy than to imagine that they once 
i formed a ſingle mountain, which, either 

by earthquikes, the violence of the ſea, or 
ſome other unknown cauſe,” had been broken 
and divided into two parts, an arm of the 
ſea taking 1:8 *polleffion'” f the intermediate 
2 r e e oy ORs On BL 


is * i 
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From the | Prat of Salih He "likewiſe, 
imb Ali icuda to be only went miles 
from Cefalu, on the coaſt of Sicily; and, 

in fact, when T\ was on the fame 'ertiirterice, 
" "theſe two Places appeared to me to be very 
near, and Felicuda feemed almoſt to join to 
. Alicuda; yer it is certain chat this Liftinice 


5 and forty miles. 1 is war | eli that 
this optical illuſion! takes place 'with reſpebt 
to any object feen at! a diſtance, eitlier by 

land or water. | Nothing ns more 
N to the traveller than” to find that | 


2 4 - AN 


TS 


n 


(1499) 
two rocks, - mountains or. buildings, which 


when viewed at a diſtance he had imagined 
to be extremely near to each other, and al- 


moſt to touch, are in fact ene «hs an 
| m_— ond ſeveral wanton. © 169-0 29% ee 


EM 
7 - 


The vette nd of + Filicuda, as 


has been already ſeen in the preceding chap- 
ter, conſiſt of lavas with : a horn-ſtone baſe, 


ſhoerl, and feltſpar; 5 not to mention pu- 


| mices, tufas, and glaſſes. The latter three 

products are likewiſe found in Alicuda, but 

the greater part of the + tacks 5 ws op 
: few for their baſe, San 


Oo = 4 
4 
* 4 


-Notwiclifiniding: theſe two | 3Nands * 


bit indubitable characters of fire, no ſigus 
of it in a ſtate of activity are at preſent to 


be ſeen. It may indeed be conjectured 


that ſome remains ſtill exiſt in the internal 


parts of Felicuda, from a warm. ſpring, 
emitting the ſmell of ſulphur, which iſſues 
from the northern ſide of a e, a little 


Wee the level of the ſea... 


J 2% v " 7 i 8 
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1 Thall here collect the notices that have 
een left us by the ancients relative to Feli- 
culla and Alicuda, 3s they are extremely 
few and brief. We know that their names 
were Phenicuſa and Ericuſa (Sour beouo and 
| Egmxouoe), which are ſaid to have the follow- 
ing derivation : Ariſtotle, ſpeaking of Phe- 
nicufa, or Felicuda as it is at preſent called, 
ſays, * it received that name from its abound- 
ing in palm. trees —= geh, in the genitive 
| @owixes,. being the name of that tree in 
Greek *. Ericuſa, or Alicuda, we are told 10 
by the author: of the epitome of Stephanus, : 
Vas ſo named from the erica or heath, which 


there grows plentifully . Strabo, like- . 
wile, informs us that theſe two iſlands de- 


rive their names from plants >... At pre- 
ſent, however, though heath is not wanting 
7 * Alicuda, Felicuda does not x afford. a Ange | 


2 E pc bb Aron p00 270pevopueves mou 3232 Ti par 
yi Pomnuwn, 2 0 Koa e haves. 


+ Epe, fig tus Hats nous, 2 


1 Tay de Ar N fee nei Rs ano roy Pvray 
auen Tal. Lib. VI. 


palm 


(258: )) 
palm- tree, nor is there one to be found i in 
79 of the Jolie ies. e 


| But 8 the rot Ae nor 
any other ancient writers, make the leaſt 
mention of any conflagrations in theſe two 
iſlands; probably becauſe, though, in their 
time, Stromboli, Vulcano, and even Lipari 
threw out fire, Felicuda and Alicuda, as 
we have ſeen was the eaſe with 180 a 
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OMRYATIONs. wWulen HAYBJAN 11518 
DIATE. RELATION WITH TEE voLGA- 


NIZ AT ION Or TRE AN isE RA 
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ee ond 3 proper. ta rat 4 II - 
bodies from the bottom of the ſea ſurround- 
ing the Zolian iſles —The bottom of the 
 thannels between Vulcano, Lipari, and Sa» 
- fine, entirely volcanic —The ſame obſerva= 
ble of the roots of the Eolian 1 i/les below 
; the water—Gravel and volcanic and i in 
nh. channel that divides Panaria from 
+ Lipari—The rocls in the middle of the 
channels between Saline and Felicuda, and 
between F elicuda and Alicuda, analogous 
: to thoſe of the fame i/lands, but, probably, 
| primordial —Decifive proofs deduced from 
theſe obſervations, that the ſhoerls aud cr. 
Halived fel pats Fon We faves. have 0 
1 . Ew {4 


„ 
A e e 
Mate, nor formed wwithin- them at the time 
H tbeir congelation.— Confirmation of theſe 
Proc —The Zolian ifles placed in a dire 
"fine: from eaft to abe. -A ſimilar. direction 
date in ſome” i/lands and wolcanic 
mountain in other. countries—Not _— 
 bable that all the eight \Eolian i i/les were _ 
Vermed at the fame time, and perbape 5 
very ſuddenly, with reſpect, at leaft, to 
their firſt rudiments — Explanation of the 
© cauſe ꝛuby iſlands and burning mountains LE 
are ſometimes. produced diſpoſed in a right + \ 
ine Materialt of the Eolian iſles, for the — 6 
moſt. art, Porphyritic—Analyfis made by 
the author, proving that the red Egyptian 
porphyries have not for their baſe the pe- 
| trofiles, but rather the horn-flone—En- 3 
 guiry. whether the vitrifications found ju | - 4 
uch prodigious quantities at Vulcano and E 
N Lipari, are found in ſimilar quantities in l 
any other volcanic countries—Uncertainty gn 
off this from the want of accurate minera> | 
' . _ fogical ge eſeriptions of the greater part of 
=  WolcatorersT, be wenne, given of them - 
Cr Wn Mal 


"(61967 ))} -- 

_ wfually general and wonderful, bat little 
infirufive—Volcanic glaſs found in Tre- 
lanth, but by no means in ſufficient quantities 5 
10 form mountains No notices f vitrifi- 
"cations in the volcanoes: 'of. the jſſaude of 
| Ferro, nor in thoſe of Norway and Lap- 
' Jdand-—Lilttle or no glaſs in the volcanized 


countries of Germany dnd Hungary Nor 


in the; extinguiſhed volcanos of France— 
The quantity of vitrifications-at V. eſuvius, 
and ſeveral other . parts ꝙ the Neapolitan 
territory, more confiderable— Scarcely any 
at Mount Etna, or the volcanic mountains 
of Padua more extenſive tract of pu. . 
micer found per babs in no art of” Europe 
than in the Hand of 'Santorine—This 
Band, however, affords no glaſs Great 
fearcity of. vitrifications i in the three other 
quarters of the globe—Conclufion that 
Vulcano and Lipari offer a greater abund. 
ence of glaſſes than any other volcanized 
part of the world; but that Santorine ex- 
| ceeds them in the quantity of pumices— 
Enquiries relative to. this "fearcity of vitri- 
JO in volcanoes, whether burning or 
e 


- extin—It ſeems to: proceed leſs. from the 
\ ale of the Phones ated on by the vol- 
canic fire, than Jrom the inefficacy of that 
F +a to. produce witrification—A. fucceſ- 
 froeh v ſtronger degree of beat requiſite. for 
2 fone to paſs. from the ſtate of lava into 
meg, and from that of punice into per- 
fect glaſ.—Elucidation of the \cauſe why 
'  fome wolcanos produce pumices, but not 
_ glaſſes The formation of pumices hitherto 
not attainable in our furnaces —Black the 5 
natural colour of pumices, which are ren- 
 dered white * external cauſes. 


, 98 to  bofalter—Theſe origi- 
nate in the humid way, when the word 
: baſalt i 16 underflood i in the ſenſe in which 
it was uſed by the ancients—The columnar 
ones which, from their priſmatic confi- 
- guration, reſemble the baſaltes of the an- 
_ cients, originate according to circumſtances 
in the humid or the. dry way.—Proofs of 
their origin in the dry way in Vulcano 
and F. clicuda— Nature, in the foffil king- 
| Lo froduces ts as well by the ary 


„ way 


= the generation of Sele. abuſe. of 
| analogy to conclude from it one common 
origin , baſaltes—When examined de- 
tacbed, they frequently bear no peculiar 
cbaraller of their origin, which muſt be 
determined from local circumſtances— En- 
"ey #obetber bafaltifora lavas have be- 
come ſuch by a ſudden condenſation within 
" the fea— Proofs which fhew, firft, that 
many baſaltiform lavas have aſſumed this. 
5 Haden Tea configuration on coagulation i in 
. the waters of the fea ;  fecondly, that in 
. others it has taken Place only by congelation 
"IM the air; thirdly, that very numerous. 
lava: have proved refratory to this Hure, | 
- both within the fea and in the air— Te 
Properiy of aſſuming a Prifmatic figure ap- 
_ pears, in many lavas, not to depend on their 
being of a particular ſpecies, nor on their 
0 compatineſs and folidity, but on extrinſic c 
and adventitious circumſtances — Theſe ein- 
f eunſancet indicated, with an explanation 
in what manner, according to their Pre” 
«fence or . las Vas frequently afſume a 


EF 1 188 | 
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FPriſnolic form in the air, while" thers 
| Temain regular within the' ea. | 15 


Tn E form, ſize, aſd ſtructure of thr 
Eolian iſles, the different materials of which 
they are compoſed, and the primordial rocks 
from which theſe are derived; po the Ire 
which ſtill burn in ſome, and the pheno- i 
mena and changes which: accompany them; 
with tlie compariſon between the prefent 
ö conflagrations and thoſe of ancient times, 
conſtitute the Principal objects to be conſi- 
dered in Writibg the volcanic hiſtory of 
ſuch a country. And though we have al- 
ready employed nine chapters on theſe ſub- 
jects, we conceive the candid reader Will 
not aceuſe us of extreme prolixity; both 
bbcauſe we have had to treat of ſeven 
illands, and beeauſe Gur object was to write 
the Lithology of this ancient and celebrated 
country. The preſent chapter; we flatter 
ourſelves, will, in like manner, be ac- 
"coptable't0the/enquiring naturaliſt; 'as it 
hope coves? hows f e 
* ee Oy ons 


« 158 
tions. hilt bave a direct and immediate | 
relation to the een ee BEA the ae 


"Rants als | | , ht chord ah? deſcribed | 5 


_ - theſe iBands: from) he ſummit..to the baſe, 


Which (buries ,i:fe]f .in the waters, of the 
fea., But at, was impoſſible: to examine 
their; internal part in the ſame manner, as 
dhe extemal; though the importance of 
ſuch an examination merited that every ef- 
fluort in our power, ſnould be exerted; to ef- 
fect it. It would be equally. intereſting and 
inſtructiye to aſcertain the nature of the 
bottom in 8 5 
ronnd ſtheſelliſlands, and ſeparate them one 
from: the other. I:thall therefore, have 


relate What Lobſerted with reſpect to this 


Fubje&,, and daſatibe he mechoda and inſtru- 
ments to which Thad feedurſe td make my 
10bſdrvariont.” eds 569 eng: 511 F. non 
IF 24 25708-9237 1 in eee, 


1. Where hed ca Sept deres 


16 39 ) 
by L Donati *, furniſhed with ſtrong Fine 
fixed to one or more bars, which by means 
of a rope may be cloſed or opened at plea- 
ſure, and thus take hold of -and bring up 
any fubſtances fromthe bottom. But where 
the water was deep, 1 found i it more con- 
venient to ' employ one of thoſe nets which 
fiſhermen uſe to envelop, and tear from the 
| Wel coral and other fabaqueous bodies. 
Theſe nets” I'ealily* protiired, as cbral is 
fiied up on theſe coaſts ;' of which fiſhery 
I ſhall treat further in a 2 yew er 
this wor. 
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| iin ine channel Which divide, Vuleane 
= =: >a Lipari and Lipari from Saline, the 
TE bottom is e entirely yolcanic, and affords pro- 
* of the Br, 8 with the two 


4 


obſervablezof the foot 
ei Eee denen. 
Ict dae but in others has 
ity, and eee 
5 the iſland. The pieces of e 
nch I Was here able to detach, did not 
differ refrom: thoſe of the ſhore, which, L have 
ern N 4 SA She Sai 
| ; e "ities 51 
© > But at Fare, Jiſtance ai iſland 
G, 9 as got. che c made 
my e nas vr 1 be >: different Places. 
. 1 was between Lipari and Panatia ; 
e, the water being very deep, I did 
fg Santa pts ae ripe an 


tacedus and, zeec os, apixigl ge er 
Lead, Wee in ſand and gravel, * me 
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The Rind pins in which I made this wn 
 exiperinient/was between Selige aid Felieus 
da, and the third between Felicuda an- 
Alicuda, in both inſtances, at the point 'of 
greateſt diſtance,” as nearly as the eye could 


meaſure, between the two iſlands,” In each 
of theſe ſituations, beſides drawing up from. 
the bottom portions of the before - mentioned 


_ eruſty I likewiſe obtained ſeveral ſtony frag. 


ments: which, froin the great force it re- 


 quire#t0 ſeparate them, 
pearance of their fractures 


The whole number of 


- theſe 2 great and ſmall, was ele- N 
ven; of which four were brought up be- = 
' tween Felicuda and Aliduda, and ſeven be- 


and the recent ap- 


es, | evidently” Bad 
in imkdiste communication with the ſolid 


tween Saline and Felicuda. The baſe of 5 
five * of them was a petroſilex almoſt 
opake, affording ſparks with ſteel, compact, 
. * a grain 4 little ways but fine; : _ colour 8 


r 


* The — ar 1 have 3 . a. 
5 as he, immediately before, ſaid the whole number 
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of! pieces was 1 WETSS, and now mentions five and ſeven. £ 
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. texture which is not - ſee! 


. „„ | 
ef tod of theſe pieces was a lightiſh blue, 
and that of the three. others a grey. The 
baſe of the ſeyen other pieces was a dark- 
green horn · ſtone moderately hard. None 
of them differed in their baſe, and ſhoerla- 
._ ceous and feltſpachoſe cryſtallizations, _ 
| ee Turn e 15 the oben . 
Theſe 5 droge piepas, nn; excited i in 
me + a \ ſtrong ſuſpicion that the rocks from 
which they were detached had not been 
expoſed to the action of fire. Tbe parti 
cles of the petroſilex in them were more 
cloſely united, had greater hardneſs, and a 
| mare filiccons/ appearance, than, in the ſame 
ſtone of thoſe iſlands which has been ſub- 
: jected to fuſion. In like manner, the lavas : 
of a horn: ſtone baſe uſually have ſomewhat 
of a fibrous nature, and a thinneſs in their 
n in the ſtone of 
the ſame kind. Theſe. two rocks, therefore, 


ih appeared 1 to me to bei in : their natural tate. 


enn, 


"4 Ae theſe experiments as very in- 
firudive with regard to the origin and 
I ** formation 


(6) 


formation of "theſe iſlands, We may con- 


elude from them: Firſt, That the part of 
the iſlands which is buried under the waters 
of the ſea; has ſuffered the action of the fire 


in the fame manner with that which is ex- 


poſed to the eye of the obſerver. Second - 
ly, That Vulcano, Lipari, and Saline form 
one continued group of volcanized ſub⸗ 
ſtances, which, at firſt, might probably have 
one common central -conflagration, that, di- 
viding into three branches, and affording a 
paſſage to three diſtinct mouths, gave birth 
to three iſlands; which conflagration, by 
ſubaltern and ſucceſſive ramifications, and 
cejjections of new matters, afterwards in- 
creaſed in extent. No ſenfible remains, in- 
deed, of ſuch a fire are ar preſent! diſcover- 

able in the internal parts of Saline, nor 
are any obſervable in Lipari, its whole effi- 
eney appearing to be confined to Vulcano. 
Thirdly, That Alicuda, Felicuda, and Saline 
do nat appear to have any volcanie commu- 
nication with each other, at leaſt in the 
parts that form the bed of ' the. ſea, which 
1 ſeparates 3 iſlands from each. other; 


M 2 b fince | 7 
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7 is 264 PEE | 
fince thoſe parts, as far a8 the eye can per- 
ceive, ſhew no ſigns of the action of fire. 
Fourthly, That theſe. three iſlands, and per- 
| haps likewiſe Stromboli, are ſituated in the 
vicinity of analogous but primitive rocks, 
The perfect reſemblance of the ſhoerls and 
feltſpars 1 in theſe rocks, both in thoſe ab 
have ſuffered change from the. fire and thoſe 
that have not, is a demonſtration. that wn ö 
cryſtallizations have not been taken up by 
the lavas when they flowed in currents, 
nor formed in them at ma, time af their 
- ins 5 250 

5 3 Fery: acre of wy 1 | 
have adduced facts of the ſame nature, 
which I have the ſatisfaQtion to confirm by 
the preſent; and which become of the 
greater importance, as I have lately read 
that a naturaliſt of eminence inclines to be- 

lieve that the ſhoerls of lavas are formed 
when the latter condenſe and become cold, 

| becauſe then the homogeneous molecules : 
ſeparate from the heterogeneous, and unite 
. Higity in fall en maſſes. 

T2491 . . 5 This 
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This ingenious theory is not only contra- 
dicted by the obſervation made above, but ap- 
pears to me not to accord with the uſual ope- 
rations of Nature. Were it well founded, I 
can perceive no reaſon why the ſhoerls in 
lavas ſhould not re-appear after they have 
been fuſed within them in the furnace, 
and, being removed into a cold place, have 
acquired their former hardneſs. But though 
I made experiments with fire on ſome 
thouſands of pieces of l ava, not one of 


tem re- produced its ſhoerls, though” many - 


were continued a long time in a ſtate of 
| Fuſion, and afterwards ſuffered quietly and 
| flowly to cool and conſolidate ; which two | 

circumſtances are know to favour the 
formation of eryſtallizations. Shoerls were, 
| indeed, ſometimes found in the lavas, after 
fuſion, when cooled and hardened; but theſe 
| had proved refractory to the fire; as appear- 
ed on expoſing them OR to te" 1 
. detached from the lava.” ie 


„ 1 · * * 
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The eleven” iets of a rock 
5 | "mY 1 5 broken 
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| broken from the bottom, ; ext 
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furnace the ſame changes with _ nge 
nerous lavas expaſed to the ſame fire: the 
rt 8 eee NO | 


} 5505 7601 ft H 


.. The Lipart iſlands extend in 4 1685 . 


Goon 0 to weſt the diſtande of about fifty 


miles, except that Vulcano makes a ſmall 
angle. Stromboli is the firſt ta; the eaſt, 
and Alicuda the laſt to the weſt. This is 
not the only inſtance af voleanos having 
produced iſlands, or rather; mountains, ar- 


ranged in a rectilinear direction. We bnd 


an example of this in the Moluceas, which 


are the produce of ſubterranean fires, and 


placed one beyond the other in a right lige. 


When, in 170%, a new iſland was thrown up 


by a ſubmarine volcano; in the Archipelago, 


near Santorine, other ſmall: iſlands aroſe 
from the. ſea neat it, to the number of ſe- 
venteen, in a right line, forming, as it were, 


a long chain of black and dark rocks, which 
viſibly increaſed in dimenſions and height, 


a GIO each. other, at length 


4232 32 united, 


( 


ch and, joining that which firſt aroſe 
| from dae Tae e one ſingle e 
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Angther Leere 7 eee of: this Fn 
region, of volcanic mountains (for. iſlands 
are in fact only mountains, buried in part 
under water) is the production of ſeven 
leſſer mountains by the eruption of Veſu- 
| vius in 1760; the account of the formation 

of which, as it, may throw ſome light on 

that of the Eolian iſles, I ſhall here give, 
from che accurate relation of Prefeſſor Bot- 

eee n 
8 ſr od, of the ch 
which were felt fiſteen miles round Veſu- 
vius, the ſides of the ſiery mountain opened 
in the territory of the Torre del Greco, and 
fifteen volcanos appeared, eight of which 
were ſoon after covered by a torrent of lava, 
which ruſhed from one of them; the other 
ſeven remaining entire, and inceflantly eject- 
ing from Gow months vaſt Mandler of i ig- 


"PC; 
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nited ſubſtances, which falling almoſt per- 
penqieularty around the volcanos; produced; 
in the ſhort ſpace of ten days, ſeven ſmall 
mountains, of various heights, diſpoſed it in a 
right line. During theſe ejections, the noife 
Which accompanied them ſometimes reſem⸗ 
bled that of violent thunder, and at öthers 
the diſcharge of a number of cannons. ' Be- 
veral of the burning ſtones, even the largeſt, | 
were thrown to the height of nine hundred 
and ſixty feet, and ſome fell at a conſider- 
able diſtance from the goth whence they 
were thrown. Theſe eructations (ſhook all 
the neighbouring tes and the roarings 
of the mountain were dreadful to the inha- 
bitants. Afier the tenth day, the eruptions 
ceaſed, and the newly · formed mountains, 
gradually cooling, permitted a nearer ap- 
proach; when ſome were found to have at | 
their ſummit a cavity reſembling an invert- 
ed funnel, and others a ſimple hollow, of 
ug or. leſs A oy . 
The „ of the | Folian iſles = ; 
anterior to the pied of hiſtory, we know 
. | not 
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not whether this took place at one time, or 
in different periods. The relation, however, 
juſt cited, of the origin of the ſeven Veſu- 
vian mountains clearly proves the poſſibility 
of their being produced at the ſame time; It 
alſo proves, t that the whole eight might be 

med in no long ſpace of time, with reſpedt 
at leaſt to their firſt rudiments, it having 
| tte that . enen ſucceſſive 
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8 We allo benen ln chant dhe: in- 
flammable ſubſtances generative of the Mo- 
luccas in Aſia, of the chain of iſlands at San- 
torine, of the Veſuvian mountains above 
deſeribed, and of the Eolian iſles, have 
formed a direct ſubterranean zone incompa- 
rably longer than broad. This phenome- 
non may be explained by recurring to the 
dlefts and fiſſures perpendicular to the hori- 
20n, exiſting in many places within the 
earth, as well in ſoft [ſubſtances as in the 
more durable and ſolid; within which clefts 
mould ſubſtances proper for the production 
bs Fo eg : | of 


( %) 
_came-_ inflamed, in ſeparate heaps, burning 
mountains would ariſe, in a direct line, and 
more or leſs eee eee e | 
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illands of Läpari, we have ſeen that the 
combuſtible ſubſtances which have produced 
them have ſometimes been contained within 
' granite, as at Panaria and Baſiluzzo, but for 
| the moſt part within rocks which have for 
their baſe the petroſilex, the hora-ſone, and 
the feltſpar. It likewiſe appears, from the 
| obſervations; made at Stromboli, that, even 
there, theſe burning ſubſtances. have their 
ſeat in the horn-ſtone rock, thaugh, from 
the fize of the iſland they have produced, 
they muſt undoubtedly be buried at an im- 
menſe depth. If we would ſimplify the 
facts relative to the materials of all theſe 
iſlands, we ſhall find that they are for the 
greater part porphyritic; as are likewiſe. 
ſome: of thoſe ſubmarine tracts, apparently. 


( um ) 


not touches by the fire, and place among 
gy" as has —_ OR een 
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| When: A 3 effets 5 hn we 
nate on voleanized porpliyritic rocks with 
thoſe it produces on the natural, 1 men- 


tioned ſome red Egyptian porphyries, the 
baſe of which I believed to be horn- ſtone, 


rather than petroſilex, relying on the ana- 


lyſes of Bayen, as related by Delametherie, 


of an Egyptian porphyry of the ſame co- 


lour, and ſimilar to thoſe on which I made 


my experiments f. But not having then 


been able to analyſe: them, from want of 


time, I determined to do it afterwards, and 


give an account of the reſult, in another 


— 


part of this work, when I ſhould again have 
o ccaſion to ſpeak of this ſpecies of volcanie 
Fock. I ſhall here give this analyſis; which 
affords a confirmation that the baſe. of theſe 


porphyries is not petroſilex, as they contain 
magneſia, mene in that ſtone. 


5 Ses the Note at page 82, ME Xt, in which 1 have 


. 10 the eſſential TharacFefs of e 
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„ 
From this circumſtance, and this: nature of 
their conſtituent principles, their baſe ought 
+1 rather to be called a horn-ſtone, _ the na- 


analytical obſervation is ele 1 ae Bo 


 _ opportune; as it is an additional proof that 1 


have properly called; porphyritic the lavas 
_ with a horn- ſtone baſe, and containing felt- 


5 ow which are ſo numerous in - tlieſe 
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The red Egyptian pee bebich 101 
h analyfed' are of two ſpecies: the: firſt has 
been deſcribed.:at- page 118 of Vol. II.: 
the ſecond differs only in its colour being 


of a leſs lively red, atid in the abundance of 


its feltſpars. It is evident, that to render 
ä chis experiment accurate, the ſubſtance of 
cheſe two ſtones ſhould be firſt freed from 
the Fours and Teltly crate e orc e con- 
tain.” FPS: IC DPI DLO 

* erat: l Sie, Leak”; io #7 
Z Sitex, fo ere Wager we 80 on 
Alanine: > is , 
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Beſides the porphyritic lavas with which 
the Eolian iſles abound, we have ſeen that | 
* they contain great, quantities of tufas ; and 
thatStromboli is diſtinguiſhed from the other 8 
iſlands not only by its volcano, but by the 
beautiful ſpecular iron it affords; and Lipari ! 
by its chryſolites and zeolites, but ſtill more 
by the prodigious quantities of pumices and 
glaſſes which it contain I cannot, indeed, 
reflect on thoſe enormor ee e of vitrifica» 
tions, without renewed. wonder; which ha 


been ſtill more increaſed by the diſcovery, | 
by means of the forceps and coral net, that 
| theſe vitrifications are continued. from Li- 


\ 


| TE 
on the north and north-eaſt ſide abounds in 
pumices, enamels, and glaſſes. The vitre- 


5 "3 ous ſubſtances, therefore, of this iſland, and 


thoſe of Lipari, which, as has been ſaid, oc- 
cupy about two-thirds of the latter, compoſe 
an accumulation of glafs, not leſs than fif- 
teen miles in cireuit. lt is impoſſible to at- 
tend to this ſtupendous phenomenon with- 
out feeling our curioſity excited to know 
whether it be peculiar to theſe iſlands, or 
found likewiſe i in other volcanized countries. 
But fatisfactorily to anſwer fuch a queſtion, 
it would be requiſite that we ſhould be ac- 
quainted with the volcanic mineralogy of 
all th voleanos in the warld; not only thoſe 
at preſent burning, but thoſe extinguiſhed, 
which are infinitely more numerous in the 
_ fame manner as we are with Hat of Viva- 
nis and Velay, the lands of Ponza, Veſu- 
vius, Etna, the Eolian iſles, and the moun- 


tains of Old-Briſach, by the labours of Fau- 
Jas, Gioeni, Dolomfeu, Dietrich, and myſelſ. 
Of ſuch a mineralogy, however; we are 
entirely deſtitute. Phe greater part of thoſe 
whey either by chance,” or from curioſity, 
T | have 


Em 
have viewed burning volcanos, have only 
deſeribed in their relations the moſt com- 
mon and general phenomena, ] leſs adapted 
to Increaſe the knowledge than to amuſe 
the nene, of their readers, and excite 
their wonder ——Shocks and undulations of 
the earth the Tel in commotion, and raging 
| without a tempeſt; here retiring and leav- 
| ing its ſhores dry, and there inundating vaſt 
tracts of land. ſubterranean thunders, and 
roarings in the air above - the ſun diſappear- 
ing in thick darkneſs at noon—whirl winds 
of ſmoke, aſhes, and flame, burſting om 
the yawning. gulf —burning ſtones hurled 
towards heaven, and falling i in a ery halt 
torrents and rivers of liquid lava, fulphur; 
and bitumen, pouring down on the valleys 


below, and carrying terror, deſolation, and 
death iſſands, now Cadavely produced by 


ſubmarine eructations, and now torn from 
or" foundations, and - ſwallowed up by 
earthquak ——theſe compoſe the uſual de- 
ſeriptions of volcanos, which, though they 
may not be'uſeleſs when the facts are faith< 
IO ſtated, and not magnified bye ima- 
bination | 


os chat ſtone. 


"0% 10 9 
5 Siaation of the narrator; yet they common - | 
ly want one eſſential, requiſite; that is, li- 
thological deſcriptions of the bodies ejected 
by. theſe. burning mountains, As glaſs and 
pumices, however, are known even to thoſe 
who are unacquainted with this part of na- 
rural ſcience, we may, with certainty, or, at 
. leaſt, with the ſtrongeſt probability, con- 
55 clude,. that they are produced, by the volca- 
nos in the, deſcriptions. of which we find 
them expreſely. mentioned as making a part 
of the ejected m matters, and that they are not 
produced when not mentioned. Thus * 
- Iceland, the greater part of which, iſland i 1s 
only an accumulation of volcanos either ex- 


_ tint or active, it is certain, from the ac- _ 


counts of trayellers, that numerous glaſſes 
are found, to, which the name of Icelandie 
_ agate, has improperly been given, only be- L 
cauſe they have the luſtre and beauty of 
The preſent eruptions of this 
| iſland, likewiſe, not unfrequently contain 


pumices; but no perſon has ever aſſerted 
that pore; are - entite mountains: of theſe 
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The illands of Ferro are- conſidered as 
et and produce the famous zeolites, 
mixed, as it is ſaid, with lava; but as yet 
we know nothing more of them. The 
minute account of each of theſe ſeventeen 
iſlands, publiſhed byJacobſon Debes, i inwhich 
no mention is made of the vitrifications, 
authorizes us to conclude n do not exiſt 
+ and Lapland have thelr volcanos, 
| which from time to time burſt forth in 
| fearful eruptions, according to the accounts 
of Pennant and others, who, e _= 
us nd farther information, 


„ 


e theſe cold regions, par 1 peſing | 
to Germany and Hungary, we find ſome 
tracts of theſe eountries that have like» 
wiſe been ſubjected to ſubterranean eonfla- 


grations, which, however, have produced 
no vitrifications, or ſcarcely any. I have 
ſought in vain. the bleak. agate of Iceland, 
and the true pumice,” ſays the above- cited 
Baron Dietrich, i in his long and eircumſtan- 
vor. . N 1 tial 
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| keg nearer to er own :couNtry; we 
Find That the extin@ vdleanos of France af - 


® 


_ Git! no pumices or glaſſes; which affertion 
Jean make on che authority of M. Faujas, 
who has written ſo well concerning chem, 
than which one more e eee cannot 
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; AK iis not the h sy ; dhe coun- 
ry in which fire has principally extended 


its empire. The Neapolitan territory pe- 
culiarly abounds in pumices, enamels, and 


- glailes, as appears in the iſlands of Pohza, 
wi Herculaneum, Pompeii,” Miſeno, Monte 
_ *Nwovo,/ the Rock of Burnt Stones, Proct- 


N 


da, Iſchia, and the walley of Metelona #. 
een in our times Veſuvius hag: jag 
fimilar bodies; but, with * to Etna, 
ET fires rarely; produce-che-ligheſt vitri- 
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The only Place in Europe, Ae in the 
abundance of its pumides, can equal, or 
perhaps ſurpaſs Lipari, is the iſland of San- 
tatine; On this fubject we may... conſult 
Thevenot and Tournefort, two intelligent 
ravellers, who at different periods examined 
this iſland, which has not hitherto, to my 
knowledge, been conſidered. tat. 
_—_ di IOW. 6 oben 
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The Guin as viſted poor, in 
1655 obſerves, that © many of the inha- 
bitants live in caves, made under the earth, 
Which is extremely light, and: eaſily dug 

into, as it conſiſts entirely of - pumices;” 

He afterwards relates a fact, which has a 
Particular relation to our preſent ſuhject, 
dight Rones may be thrown up, immediately 
| by the ſea, in . * 
7 count ib a8 follows Ti: 
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e als Ae es 
— « night, a violent noiſe began to be heard 
| dart pant RO 
© god 5 0 2 1 6 wiſe 
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eard” tt 
« than two hundred miles, and was thought 
<«<t5- be occalioned/ by the Venetian fleet 
a having engaged the Turks; in conſe- 
„ duence of which great numbers of people 
ot upon the higheſt places early in the 
morning, to be ſpectators of the battle; 

* and I remember the Reverend Father 
« Bernardo, a venerable man, zerfetly de- 
8 ſerving credit, told me he was one among 
5* the number of thoſe ho were ſo de- 
<&. ceived; imagining” they heard a violent 
* cannionade.” They could however ſee no. 

Pe e dg At edge ey he 

A fire kindled in the earth, under the har- 
*-b6ur;”the effect of which was, that from 
4 the morning to the evening a vaſt quan- 
tity uf pumices roſe from the bottom of 
the ſea, with ſuch violence and noiſe as to 
A reſeinble rapeated diſcharges of cannon, 
and ſo infected the air that ſeveral perſons 
died at Santorine, and many loſt their 
ſight, which they did not recover till 
Les ſome days after. This infection extended 
1 far as the own whicks h had preceded it had 
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C 
4 been hoard 3 ſince not only in this end 
but at Chios and Smyrna, all the ſilver 
+. became red, whether. kept in coffers, or 

in the pocket; and the religious ho re- 

« ſided there told me that all their chalices 

& became red. After ſome days che infec- 
es tion en ee the hero returned to its 

* Yes: nn n ref vi a 0% 


Py honey e A afaur 4 4 
6 « The pumices * were N vp 
« covered the \ Archipelago i in ſuch A man. 1 
ner, that, for ſome time, when certain 
winde prevailed, the harbours were ſo 
« blocked with them, that not even Lig 
* 6 ſmalleſt, veſſels could get out till a 
6 « was. made for them by removing 3 | 
| « pumices with long poles, and they are = 
4 ſtill ſeen ſcattered over the whole Medi- 


« * texpanean, though in a ſmall THO. * 


. Fa 
yt N 


Tournefort, after having remarked from- 


Herodotus that Santorine was once called a 
| Kaaaign or 1 the moſt beautiful iſland, ac 


adds, that © its ancient inhabitants would 


15 1 Voyage de M. i Thevenot, Prem. Part. 
N e not 


( ts 5 
e not deen know it, Giice it is ton g 
& with pumices, or, more properly, is 4 
*ꝗnine of thoſe ſtones, Which way be cut : 
« into great ſquare blocks, as other g 
a Are cut in the Uarrie s 
en t eh ws ES tA \ Foe 72. 
! According: wth Se winks to „ 
venot, Santorine is thirty-ſix" miles »in:eir2 
cuit; whence it appears what a prodigious 
uſhiilitivn' of pumices there mult be in 
this iſland' and the adjacent ſea. It merits | 


5 notice, however, that neither theſe two 


travellers, nor others who. have written of = 
San ntorine, make the leaft mention of glaſſes 
of any kind; we may therefore venture to 

_ affirm that the ſubterrancous tres Have, 
there, never beharren 1 _— 5 
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Ar Rom Europe we! pelt to d Wies 5 
other quarters of the globe, we ſhall find 
in each a great number of voleanos, which | 
it would be ſuperfluous to enum erate par- 
rcularly, ſuch. an enumeration haying| al- : 
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afford products that have. FRO to our 
8 nnen O'S; r . e 123 5 
We a+ that: 40 e land of Deudae i in 
Ala, throws out a conſiderable quantity of 
pumices, as does, likewiſe, one dt A an. | 
ana of Ea a 
ia ae of Alien, we 1 vary 
| impetfe& accquats of them, with. the ſingle 
dhe loſtieſt of volcanos ;; which, with reſpect 
to its ſituation, height, form, and crater, 
and the hot fumes which iſſue from it, has 
been accurately deſcribed. by the Chevalier 
9 15 Borda. But it were to be wiſhed that we 
had a more complete deſcription of the 
materials of which it is compoſed 3. as the 
French traveller only tells us that they are 
„ ſand, black. and red (calcined ſtones, pu- 
: # mices, and fliats of different kinds *, af 14 


* vente 3 Parties de rrurpe 5 
fs Te, „ 
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It adimits of no doubt that the hicheſt 0 
moyntains of America, as Chimborago; Col. 
topaxi, Sangai, Pichencha, &. form a chain 
of burning volcanos, the largeſt exiſting in 


nature. We are indebted for the accounts 
we have of them to M. Bouguer; but theſe 
ate ſuch as only tend ſtrongly to excite 


our curioſity without gratifying it. With 
reſpect to what relates to our preſent en- 


quiry, we only learn from this writer, *_ 
_ * 'fome mountains i in the vicinity of Quito 


«are compoſed entirely, to a great erh, — 


f ſcoriæ, pumices, and fragments r 
4 burnt: ſtones of every ſize . As te 


volcanic glaſſes, he does not make the ſlight- 


eft mention of them though it is well 
6 known that the famous gallinaceous ſtone, 
which is” univerſally acknowledged to be 


a moſt beautiful American volcanic glaſs, 


of a black colour, is found in Peru, and 


that, according to M. Godin, there 1s 2 


mine- ara it, ee days 3 ny 
oa.” | Eon | 5 SEN 22 34. —— Fa > 


FR Rage: des Sanden 1 
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I. we now conſider thoſe parts of theſe 
imperfect aceounts which relate to glaſſes 
and pumiees, - we ſhall find, with reſpect to 
the former, that the much greater part of 


volcanos produce none, and that thoſe 


which do produce them, as in the Neapoli- 
tan territory, Iceland, and Peru, are 2 no 
means to be compared in this reſpect w 

Lipari and Vulcano. The ſame may = 
aſſerted of Alicuda and Felicuda, the glaſſes 
of which, though abundant in many parts 
of thoſe iſlands, are only found in flakes and 


fragments. Theſe obſervations might like- 


viſe be applied to the pumices, did not the 
immenſe quantity of them in the iſland of 
Santorine equal, if not exceed, that of he 
two n iſlands en mentioned, 


3n 1 . £ 1, 7 5 ö 


lt v ne e as denne . to us 


| addy one general point of view, we ſhall | 


find that, though they have changed into 
lavas an infinity of rocks, by which they 
have produced mountains and iflands very 
conſiderable both in number and dimen- 
2 it is very _— that they vitrify the 

5 ſubiances 
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FE - rives/ expoſed tewklicie> fires. Reflect. 
3 3 „on the immenſe quantities of vi 


an mountains, pd r theſe 
changed into lava without 
3 bs biting the flighteſt a 
. 5 of glaſs. On che other hand: we have 
=. | ſhown, th at, beſides feltſpar and petroſilex, 
5 | many pumices have for their baſe the horn- 
mii an aſbeſtos; and many granite, as 
eu has obſerved. 
were of opinion” that the cauſe which haas 
Produced them ſhould rather be ſoughr in 


— 


| nNons at Vulcano and Lipari, which are | 
7. __— from. feltipars and petra 
itſelf do my 
42 e Wy aue theſe two 


I am, there= 


cm) | 


which tt « exerts ib quran: though L grant 
etrofilex: and feltſpar are more 
rr this vitrification than ather 
ſtones. To produce a lava, a certain den 
me bear is neceary; and a ll greater 
leaſt"thoſe of the cond * uſually 
preſerve the grain, aniestz und ſometimes. 
the weight and colour of the n 
rock; but the greater part of theſe externa 
2 diſappear in the pumice, rag 
the ſtronger action of the fire. This muſt 
operate ſtill more in glaſs, in which the ho+ 


tn de, eee ee wee. 
nary . abe of its ee derxture. 


7 
3: 


| Theſe Wy eee of lava: 1 
pumice, and pumice into glaſs, I have ſeve- 
ral times obſerved, and indeed have already 
deſeribed, in the ſame volcanic piece. It 
has alſo been obſerved, that. a lava frequent - 
Aiy paſſes immediately into perfect glaſs, 
which muſt be cauſed; by a ſudden heat, 
greater than that required to change it ine 
e T * actorily 


ws 2 . * 4 


-( 188 ) | 
why ſome volcanos produce pumiees,”: but 
never glaſs ; as may be remarked of Santo, - 

powerful to generate pumices, but not to 
produce glaſs; an obſervation applicable to 
che prodigious eruption from the ſea de- 
ſeribed by Thevenot. On the contrary, 
at Rotaro in Iſchia, at Veſuvius, and other 
parts of the Phlegræan Fields, as alſo at 
Vulcano, Lipari, Felicuda, and Alicuda, 
glaſſes are found mixed with layas; which 
ſhews that the fire has acted unequally in 
thoſe places. It is to be remarked, at ae 
ſame time, that the heat requiſite for vitrifi- 
cation 18 not of the moſt n kind, as 1 5 
d ad pn in Chaps KN. 
We avi however blerve 8 as tithe 
85 whodviftion of compact 3 is a ſecret 
which Nature has hitherto: reſerved to her- 
ſelf; ſince we are unable to imitate them 
with our common fires; ſo alſo are; we 
ignorant of the preciſe cauſes of the 
tion of pumices. Among ſome eee 
of Oy which 1 have made in the fur 
„ nace, 


( wg } 
nace;! both of * and primordial rocks 
and ſtones, thoſe likewiſe from which pu- 
mices are moſt frequently produced, as pe- 
troſilices and feltſpars, I never obtained a 
product which could be ſaid to poſſeſs. all 
he characteriſtics of pumice. It has als 
ways been either a glaſs, an enamel; or 
ſcoriz); nor do I remember to have read 
or heard, that among the innumerable ex- 
periments which chemiſts have made upon 
carths with fire, the reſult ever was a true 
pumice: and though in lime-furnaces we 
may frequently obſerve a change of certain 
ſtones into glaſs; yet they never produce 
lavas ſimilar to the volcanic ; and equally 
ineapable are they to form pumices. It 
cannot be alleged that the fire of our fur- 
naces is too ſtrong to induee that ſlight de- 
gree of vitrification which characterizes 
pumices; ſince, when I have uſed a more 
moderate fire, the ſubſtances on which. I 
made my experiments have either not 
—_ or been more or leſs würrified. ark 
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ah ſhall conclude theſe oblertardrbs « on ths 
HEH & on pumices 
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Al who haye made 


by this voles 


C100 3. 
nes of Let witk à remark beer 
to / their colour. Except +a) few thut are 
auk, bey are alt white as: ſnow. Hence 
the mountain of Lipari, wich forms the 


great magarine af theſe: Morits,. is eilled 


Campo Bianco (che White Field) : Wa an 
mainly there muſt-have: been a time when 
it ſhould have been denominated Campu 
Nero (the Black Field) 5 ar leaſtl it is certain 


that pumices When newly ejected: from 


voleanos/are- of \a-black colour." This 're> 
mark, - which: has eee inn. ys almoſt Z 


fabje&;, who:content them fly wich ſeyinix 
mat this or the other volcano throws out 


ee has been enpreſsly made by Don 


Gaetano de Bottis i in his“ "Hiſtory :of: the 
| ues af eluvius'#.”: He tells 


us, the pumices ejected at various periods | 
no! are-black->nHe kkewile | 
remarks, tit on comparing then with thoſe 


which overwhelmed» Pompeii, he found 


( 91) 
Their whiteneſs was ſubſequently acquired, 
Lee . im enen 
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Before 1 condude theſe eblerrations e ' 
3 words on a ſubje& which: has a re- 3 
lation to the productions of Vulcano anag 
Alicuda, and on which the opinions of 
L | modern naturaliſts are divided; Imean the : 

baſaltiſorm lavas which are found within 1 

he crater ef the farmer iſland. and alen | 

dhe ſhores. of the latter 2 and which by ß 
 theit conformation cannot but remind the. 

reader of the enquiries and diſputes Whic k 

have taken place within. theſe ſew ves 
relative to the origin of baſaltes. - To re- - 
| peat/all that has been written on the fubje |} 

would fill a: volume; but I am far from | 2 
purpoſing to tire either my own or the 
reader's patience in any ſuch manner. It, 
beſides, appears to me chat this long agitated 
— queſtion, „ at preſent, be determi 
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> — ariſe pay: want of: 5 
fixing the ſtate of tlie controverſy; that is, 


from not defining in preciſe and clear: terms | 
the thing in queſtion. '' Before we enquire : 
what is the origin of baſaltes, that is te ſay, 
whether they are the reſult of the action 


. of fire or water, it will be proper to de- 


cide ' what we mean by the term; or ra- 


ther what the ancients underſtood by this 
word, which is the name they gave to 4 
certain kind of ſtones. It is now generally 
known, becauſe it has been repeated by a 
hundred writers, though perhaps by the 


greater” part without due conſideration, that 


the word baſaltes i is uſed by Pliny? and Stra- 


bo to denominate an opake and ſolid ſtone; 


of the hardneſs, and nearly of the colour, 


of iron, commonly configurated i in priſms, 8 
and originally brought from Ethiopia; of 


which ſtone the Egyptians made ſtatues, far- 


cophagi, 1 mortars, and various utenſils. ” This 
premiſed, it remains to enquire whether 


this a "was of volcanic. Ingen or not, 
| by 


: Can). 
by repdiring to the places where it was 
found, and attentively examining the egut> 
try to diſcover whether it bears the cha- 
racteriſtics of volcanization. This labour, 
however; has not, to my knowledge; been 
hitherto undertaken by any one; but 
M. Dolomieu, to whom Lithology and the 
Hiſtory 'of Voleanos are ſo much indebted, 
has: diſcovered; during his ſtay at Rome, 
au equivalent, in ſome” meaſure,” with re- 
ſpect to the ſolution of this queſtion. 
Among the many noble monuments in that 
ſuperb capital which are inſtructive not on- 
Ir to the admirers of the arts, but to the 
contemplators of nature, arè a great number 
of ſtatues, ſarcophagi, and mortars brought 
from Egypt, Which have albthe characters 
attributed to baſaltes, and likewiſe preſerve 
the name. Theſe he has ſtudied with the 


| greateſt attention, and declares chat the 


ſtone of which they are formed manifeſts 
no ſiga of the action of fire. Among 
other Egyptian monuments, he obſerved | 
ſome of a green baſaltes, which change CO 

lour, and aſſume a. brown tinge, Amilar to 
eo. 111. . FONG +: 


2 194 ) 
that of bronze, on being expoſed to the 

; _ flighteſt heat. All thoſe that have been 
| burned have acquired this colour; which 
proves, as he very judiciouſly obſerves, that 

. the green baſaltes have x never Gus bee che 
e ankles ria e eee 


* a | 5 71 
* ' - , | 4 
et i „ oo OI 44 * 5 1 5 . 
# 70 1331 F 1435 


The Egyptian f. Rogen; 3 -whic 
os ancients gave the appellation of baſaltes, 
have been produced by Nature in the humid 
way. Theſe obſervations; perfectly agree 
with thoſe of Bergmann on the trapps 
Norge in the ſame way; and which 
Haave, both externally» and e eee _ 
Eo: Ban g. rp om relemaene ik Arten 
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een takings 455 term r in a 

Wien ſenſe, and undenſtanding by it all 
woſe columnar ſtones which;'by. their prif- 
* 5 matic configuration, xeſemble the Egyptian 
 - pbhbaſaltes, ſuppoſes both to have the fame 
p origin, and adduces, as a proof of that ori- 
in Als baſaltes en of porn, 
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2 F = 8 toni xxxvil. an. 1790. * 5 5 
55 e Vulcanicis, an hank 
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which axe the effect of a b by 
means of water; and copeludes that 1d all = 
n arp-formad in abe Anu Man #71 RE 


Though I am willigt to belton the wo 
due to his diſcovery, I cannot dihit his 
concluſiou; for thaugh many baſaltes, 
taking chat term in the ſenſe of this author 
and other naturaliſts, may derive their ori- 
gin from water, many others are eee 
_ proditd of fire, ls e Tau 


" k 
1 


1 el n not repeat . e asche = 
j fo ani on this ſubject, but merely 
refer the reader to what I have already Laid 
relative to the baſaltine lavas of Vulcano 
and Felieuda. With reſpect to the former 
iſland, I have femarked, in Chap. XIII, 
that 1 found within its crater a range of 
articulated priſms, with unequal ſides and 
angles, which, in part, compoſed one 
whole with a maſs of lava; and, in part, 
Were be f de by Lhave. alſo there 


"> "Reid tom. bi an. 1791 8 


„„ 
deſeribed the qualities and nature of theſe 
priſms. In Chap. XVII I have particular- 


Iy deſcribed” the litoral lavas of Felicuda, 


which, near they Whos are od gra 


74 
= 1 Fin * 8 Tos 720 5 80 a » FF oN 1 
3 * „ 47 * . * 5 


15 4s eds Alder 4 the two 
: Schabs the origin of the baſaltes there 
found cannot be what it has been aſſumed, 
- generally, "bp Werner and other G 
but that it is truly volcanic. It Node 
quently appears that Nature obtains the 
ſame effect by two different ways. In the 
foſſil kingdom, one of her grand operations 
is eryſtallization ; which, though it be moſt 
>frequently effected in the humid way, 5 
ſometimes produced in the dry; as we ſee, 
among other inſtances; in iron, Which Na- 
. ture cryſtallizes within the earth, both 'by 
the means of water and of fire, in which 
latter way the beautiful ſpecular iron of 
Stromboli is produced *. Nor are there 
wanting other inſtances, of the cryſlalliza- 
e na ay ; 
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And did other metals: exiſt i in the entrails 
of volcanos, and the neceſſary circumſtances 


concur to their cryſtallization, it is indubi- 
table that this may be effected by fire as 
well as by water. Thus we ſee that, by 
taking certain precautions, metallic ſubs 
ſtances aſſume a regular and ſymmetrical 
diſpoſition within the erucible. The ſame 
is true of baſaltes, the priſmatic configu- 
ration of which, though not ſtrictly a cry- 
ſtallization, has the moſt exact reſemblance 
to it, Obſervation, likewiſe, teaches us 
that the ſame combination of earths, ac- 
| cording to different circumſtances, forms 
priſmatic baſaltes, ſometimes in the humid, | 
and ſometimes in the dry way. The ſtone 
called trapp, found in the mountains of 
Sweden, is configurated in priſms, though 
thoſe mountains are of aqueous origin; and 
the horn-ſtone, which is ſo analogous to 
the trapp, has the ſame configuration at Fe- 
licuda, notwithſtanding it is a true lava. 
In the ſame iſland, likewiſe, other baſalti- 
form lavas have for their baſe ſhoerl in 


e and thoſe of the crater of Vulcano, 
8 1 i the 


852 of 


198 * 55 
the petrofilex ; 8 two fi6nes; according | 
to che obſervations of M. Pelomieu, form 
fore of the Egyptian bafaltes, Which are 4 
Work of the waters. Theſe two agents, 
fire and water, are not, in fact, ſo different 
in their action as we might at firſt be in- 
| clined to imagine. The priſmatic figure in 
the hurpgid way arifes f in the ſoft earth by 
the evaporation 'of the water; in conſe. 
quenee of whiet the parts dry, contract 
their volume, and ſplit into polygonal 
pieces. The fame phenomenon may be 
remarked in margaceous earths, imbued 
with water, and expoſed to tlie ventilation 
of the air; and T have frequently ſeen the 
mud of 1 rivers, when dried in the ſun, in 
5 ſummer, to make pottery-ware, divide, 
Wuen it became dry, 1 into ſmall polyedrous 


tablets. Similar configurations are pro- 


duced in different lavas by the congelation | 
and eontraction that take place by the pri- 
Vation of the fire W held them in a 
f a * home dan 13 ae, fi K | 
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pute tate to the: origin of baſaltes is at 
an end; nor, would there be any difference 


of opinion. if, inſtead of generalizing, ideas 1 


and fabricating ſyſtems, naturaliſts would 
make an impartial uſe of their own obſerva- 


tions and thoſs of others. Some volcaniſts, 


pereeiving that the generation of various 


i baſaltes is evidently igneous, have imm ade 


origin, In conſequence of this. principle, 


they have drawn lines or zones, in different 
parts of the globe, indicative of extinct vol- 
canoes, which they have inferred from find- 


ing baſaltes there; and thus pourtrayed a 


picture of prodigious dimenſions, repre» _ 


ſenting the ruins cauſed in the world by 
ſubterranean conflagrations. -Other natu- 


 raliſts, - on the, contrary, being convinced 


that certain baſaltes are the produce of 


water, have aſſigned to all the ſame origin. 
From the facts now adduced, it is, however, 


| ſufficiently evident that both theſe hypc 
ſes are erroneous. The baſaltes, taking 
the term generally, when examined de- 


wand do not bear excluſively any 1 


* 


4 9 FEET = 
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5 marks of their We 5 Leal citeümiſtunbes 
| alone can determine to which of the two 


pr rinciples- it is to be aſeribed ; to diſcover 
hich we muſt attentively e examine whether 


\- the places where theſe "figured ſtones are 


found 'exhibit any Indubitable ſigns of vol- 


canization. Vet even theſe are frequently 


not ſufficient, as there are many hills and 
mountains which owe their origin to both 
the great agents of nature, fire and water; 
in which caſe it will be neceſſary to re- 
double our attention, and fix it on the ſub- 
ſtances originating. from each; to deter- 
mine, by 'the relations theſe have to the ba- 
altes, from which of the two the latter de- 
rive their formation. By diligently em- 
ploying theſe means, we ſhall be certain, 
without fear of error, to elucidate and ad- 
vance the enquiries relative to baſaltes, and 
be enabled accurately / to determine which 


of them are to be aſeribed to the „Aion of 


Vater, and which to that of e 1105 
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an why certain lavas, differing: from in 
numerable others, become baſaltiform; ſince, 
jf this configuration depended on conge- 
lation, it muſt be found in all lavas when 
they had ceaſed to flow. The firft writer, 


to my knowledge, who has adverted to 
this i is M. de Luc, who, in the ſecond vo- 
lume of his Travels, is of opinion that tlie 
have taken this regular figure in the ſea, 
by the ſudden condenſation; which 'taok 
place on their flowing into it in a liquid 
ſtate; other ſecondary circumſtances, hows 
ever, concurring, ſuch as a greater homo- 
geneity, and a certain attraction of - theix 
3 e 
of the We opinion is M. Dolomieu 3 
though he does not deny that even porous 
lavas may ſometimes, likewiſe, take the 
form of priſms. The former of theſe opi- 
nions is little leſs than hypothetic, while 
the latter is ſupported by facts too import - 
ant to be curſorily ſtated. M. Dolomieu 
_ obſerves that all the currents. of the lavas of 
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effects in their congelation. Thoſe which 
have cooled in the air, have divided, in 
conſequence of the contraction they baye ſuf 3 
- fered by the loſs of their calorie (heat), into 
irregular maſſes; while all the others, which 
have precipitated into the ſea, have, on their 
fadden congelation, contracted in a regular 
form, and divided into priſmatic columns, 
which form they have only taken in the 
parts in contact with the water of the ſea. Of 
this he met with evident proofs along the 
ſhore which extends from Catania to Caſtello 
di Jaci; and che famous lava of 1669, though 5 
unapt to the priſmatic form, from being 
ſpungy and little in quantity, yet in ſome parts 


hi bits e of rude; OI VEE 


1 the hies to W 1 . 
tentive in my volcanic travels through the 
two Sicilies, the priſmatic lavas were cer: 
tainly not the laſt. While making the cir- 
cuit of the Eolian iſlands, of Etna and of 
lebte, 1 Ops obſerved ne the 
conformatqn- of dhe ſony currens which 


tm 3. 


faſt ig the" ſes I have temiriked; when 
treating of Iſchia, that this configuration is 


frequently priſmatic, and that the priſmus 
are conſtantly formed in thoſe parts of the 


currents which immerge into the water, . 


and reach to a few” feet” above the level. 
This'obſetvation of mine certainly accords 


| ſituation of "theſe priſms clearly ſhowing 
that they were formed at the time of the 
immerſion of the lava into the fea, which, 


when it flowed, roſe to where they begin 


to appear. But, though I agree with him 


in-this, 1 cannot in the remainder of my 

_ obſervations. Alicuda, as well as Felicuda, 

prefents us with numerous currents and 
rocks that deſcend into the ſea; and they 


are likewiſe found at Saline, Lipari, Strom- 


boli, Panaria, Baſiluzzo, and Vulcano; 


but theſe rocks and currents, ' which to- 


_ gether extend over a ſpace of more than 
fixty miles, do not afford the pe ay 
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a; and returned to Meſſina from Cunnia; 
tunity twice to examine, at 
my leiſure, that tract of ſhore, which, for 
the ſpace of nearly three-and-twenty miles, 
is volcanic. One third of it, beginning at 
nia, and proceeding to Caſtello di Jaei, 
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conſiſts of priſms more or leſs. characterized, 
ed. by 


though equally. compoſed of lavas with the : 


| former, and for, the moſt. part. falling per- ; 
pendicularly. into the ſea, have no fuch | 


figure; and only preſent, here and there, 
irregular. ſiſſures and angular pieces, ſuch 


28 are, generally, obſervable in all lavas, 
| which. e more or Jeſs on their dane 
lation. 3 3037 Of 165: ; 9, 15 LE ns 
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| waz every where elſe, to the conformation 
of the lavas ; and here there ſeemed à 

great probability of finding them priſmatic, 

| Roy, Who. > abundance. of them which in 
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currents of Veſuvius, ee Park of Por- 
tici, have been much ſpoken of. When I 
made my obſervations on this burning 
mountain, I had not time to viſit theſe la- 
. ede Wich great pleaſure, therefore, 
” that- "F'learts-thiey have been examined by 
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enced in matters of 


this nature as the Chevalier Gioeni un- 
: gen De is. But the OY | vow | 


Har, The following 3 is hs account 
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to examine ooh As g abr were 
et pointed out to me as to be found on the 


pat lava, with perpendicular n ex- 


55 AN nn fiſſures, 


under the Royal Park of Por- 
4 tici ; but they proved to be only a com- 
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buildings. Similar fiffuzes are likewiſe 
& obſerved in tufas, and earths of diſſerent 

kinds, and can never miſſead any perſon 
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© No 3255 this lich colmign f facts, I 
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| 5 ion from the e ae ge 1 ö 

an falling inte the eg. 1285 


yes Bow 


QUE F; DE SH e THR: ply elbpacoobs 
a4; vis may, pe 
| 1 — ee lathe 3 — 
but that che irroſiftible violence of the 
woaves, in a long ſeries of Yue; has cor- 
L 1 -rotled' an denen them. © 9 ext! LARS: 4 155 


£ , 2 * 7 ; 
a>. "+47 + T7. "a 2 Ev aha E E 1 1 * : 1 
Ee x SF» 8 15 . . 3 5 . F . f „ 


. 2 3 e 8 N 66:8 Ban, 1 > F- 3 
ö | 1.30 524 FO 


N - 


— 


fon acquainted with the ſub⸗ 
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=: _ Blidity chere 18 in this objeQion. I admit 
that the violence of the ſea may, in ſome 


7 „ lava, 
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5 nile. have been employed. i in 


as, have totally deſtroyed theſe: priſms; 


but that it can have had: that effect on all, 


and through ſo extenſive a ſpace, is utterly 
improbable. Nor is it conceivable, that 
TFelieuda, among the EZolian iſles, ſhould 
ſtill preſerve its priſms perfect, while the 
reſt of thoſe iſlands have entirely loſt theirs, 


notwithſtanding they ate OR e 
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is certain that more than one of bel 
iſlands were not formed by one eruption, 


but by ſucceſſive ejections of lavas accu- 


mulating on each other; and in ſome deep 
fiſſures, occaſioned by the ſea, this ſucceſſtwe 
yerable —_ nee as we 
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[afterwards ;/ it is evident that, if the latter, 
on touching the water, became priſmatic, 


the ſame change muſt have taken us, 5 
. eee which being defended 


: 
li 


| n into the ak as . e Aras . 


Y > " 
8 5 
fs WS ER RFLP 


- * Fe N 
- dy y 3 . U ” " * 4 4 
* 2 2 Rn 3 q 3 1 hh 1 3 3 ME "FE 
22ů;Ü. d 8 — — nee bo opment EEE 
* at Te SER e MERA oa IR . *. 
. ²— A 4 : 


ple lavas may fall kimi 
3 ſſea, without Having their external appeat- 
. eee feaſt changed by the > wollen 


2 6 . ace; 80 1 
3 | eongelationaphith then takes place.. 
E ö : ET 3 A n n Ag 25 OP, 8 53 


at the priſmatic configuration of lavas 


4 
Fx 


= | | "ni the: waters of the ſea, likewiſe, pe 


ne | tervention) hes ee Meri. 

| milar obſervations have been made on 

. Mount 2 the Chevalier Gioeni. 
N 


ö 3 ede lays he, in the/work = 
1 ie, Sclhumns, at the 
a 1 on a lee 


Res vaſt: u 
© | aero i. ane, v0 probabi 

Sr er be wing reached g, Weit . 

%%% 8 45 ' frequently 


: 


8 
2 
82 
Sig 
33.5% 


6 


- did 1 not mention 


- 


"Dom; 
N. 


0 0 wa pf | 
Firſt; . b largo i 
ſumed. this 
| 2235 others have, taken the 
erely in cooling in 
4 — 


bg 


* „„ 16 A kc 


Septen. When we however erve lavas 


with requiſite men this conformation 


1 
7 


3. 


S 


a in m e it is t 


l 


e 
. 
55 os N 


5 
6.4 . 
4 $8” Ken + $4 
ee 4 + R . 
* 1 2 zo 5 
I = £ +... 


A * 


* 1 5 1 — id 


oy 


+  , ſtance of the lava whic 


* * Fo * 
$2 
1 
3 & 1 ” 
4 4 $ + 
” * 
fv — iz . . 
: * 
4 - $ 
* " 8 : 
: 1 1 
7 N EY 
8 8 
5 ad ; 
* 2 £ 
x : i TE 
. 70 Bs 
x 
— * 
Bs 4 5 
8 py 5 
3 LY 
| *, "he þ 
* * * * 
* "Nha" 
"FED p — ; 
"24 - bx ? * 
4 ** 0 
ö . * 
8 > 
* : 
p 
3 ” : 
* I #52 * 
; ov 9 % 
3 * . 
7 vj, 2 
4 * : 
4 J . L » 
4 8 > < » >: 
— 4 wn 
. - : * 8 - . ; i 
5 43 Et 4 3 0 
% Fo < „ y » 4 J. x . 
5 . ; Mae, 
N 5 * 2 c n x * 
* 2 9 4 $45 2:50 4 72 5 , 82 
— , n 
, 
: * 
. 
% 
10 
* 
f 4 
1 » 
„ 
* 


.. 


tie; 


10 


wal 


| „ | 
"54g . . 1 HL 1 ** GEE” 4 Ne . 11 2 L. 
N wy LEED * 5 290 « * jr 
— YI 1 L 1 3 IJ LI : 
Ti * 4 A. F 


* * 
2 . * 
: 1. 
1 ; 4 


. 


- cleft or fiſſure? It 


"Cant 


( 214 ) | 
* "allo be produced by ti eiten titus - 
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y cold temperature, "blow at! 
the time. The melted lavas in our cru- 
Adies will de fountt tö give greater © eight 
- ee chis latter ecnjeckure. If they are 

taken fro OY furnace,” and edüſed ts paſs) - 
5 troughs heat gradually Teſs; their für- 
face; as ty cook? wilf'only' ſplit in à few! | 
tacks; of Title depth, and ulually irregu⸗ 
as bits when they are are immediately, An 
the winter time3% ed into che cd air, 
. 'the fiſſures, beſides being deeper, will fre- 

f y be difpofed im fue aflanner, as 
to form ſmallo polyhedrous priſms; which 
ay ally be detached from 
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| neceſſary . to produce 3 cannot take 


place. But many currents which deſcend 
from the ſummit of burning mountains to 


the fea, mult have loſt, their, ellerycſzengs 
with their heat in ſo Jong, ae | 


ſearcely contain ſufficient t to continue , 
motion downwards, which, perhaps, * 


ceaſe, were it not for che impelling gravity 15 
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others exhibit no appearance of it in places 
where they have immerged into the ſea. 


1 nevertheleſs leave every one to form his 


own opinion; and ſhould an explanation 
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Ny In what" manner our judgments 
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0 Rs, the year 11785 1 b hs 1 | 
7 rial Muſeum of Pavia with an ample col- 
lection of volcanic productions, from tlie 


two Sicilies; and afterwards formed the de⸗ 


0 ſign of increaſing it.” during the vacations | 
of the following year, with others'of the 


ly ſame kind from the mountains of Path 5 
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equally volcanic, which I viſited; as alſo 
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entleman, —_— all eee 
; 7 2 thoſe mountains, as he has proved by 
15 nn Eſſays replete with accurate and in- 


q this able — 1 — the eB 7 
; 11 met with at my leiſure, and ſelected thoſe 
chat appeared moſt ſuitable to my purpoſe; 

ſeveral of Which I Tall now proceed to 
deſcribe; as they are extremely well ad- 

_ apted to form a compariſon between the 

Paduan rocks and thoſe of other countries 
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to ſhew. the nature ef the modifications 
cauſed i 5 n both by fire; which comparative 
| obſervations, 5 flatter myſelf, will not a 
little conduce to enlarge the ſphere of our - 
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mountains, the voleanization of which he firſt disco | 


vered and made known, | We are likewiſe greatly i ins 
debted to him for the catalogue he has annexed, and 


which forms a kind of appendix, to his hiſtory. But, 


beſides that! frequently met with objects different from 
thoſe obſerved and deſeribed by htm, the views with 
| wage, we treated the ſame ſubject were; entirely differs 


I propoſed to deſcribe lithologically, and thence i | 


40 eee the Euganean products I met with in 
my excurſions, in the ſame manner as I haye deſcribed 

thoſe of the two Sicilies: Sir J. Strange was ſatisfied. 
with giving only ſimple indications of them; nor do 1 
think I ſhall in the leaſt detract from the merit of this 
excellent author, if I ſay theſe indications were not. Ale 
ways the moſt accurate; ſuch a defect being leſs im- 
putable to him than to the time in which he wrote. 
ſince it is only within theſe few years that the minera- 
_ bogy, of, voleanoe has en W ee eciſi 
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._ _- > thole of feltſpar, | in many oriental Sk —— 


5 4 1 ries; and which. are no other than ſcalx 8 a 
3 fakes of feltſpar, accompanied with a fen, 


| g LE black Thoetls, ln V 1701114 * E : 
1 8 %%% ² Ä . ILL + „ „„ 
: x 3 3 + * "A p I 
ide impor N the fubject; ind of ſeparating the. 
. realions 1 Hat made on othe rvolcatiors from my | 
rremarks on the Euganean hills. I likewiſe, at chat 


biete, did not think it proper 60 mentibn this Excurſion | 


V den remained ubmetholized in my jobttiaks, and 1 
5 | faredtharT' might not find” . ate to tedues 
„„ wem tb order, at afterwards. Wis UnDIed: > ter ts | 
. 1 5 CT. * 0 7 „„ 5 The 
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The Tecond- lava, Which is of a üght 
grey colour, might at firſt be taken for a 
carbonate of lime; but, when attentively 
examined in the recent fractures, its baſe 
is found to be a hard horn-ſtone, contain 
ing ſome black mica, and a few fclrſpathoſe 
points. 


The third lava, with ſome varieties little 
2 differing from it, has, in like manner, its 
| baſe of horn-ſtone. Its colour is a pale 
grey, its paſte earthy, with an argillaceous 
ſmell ; and, beſides numerous particles of 
black mica, it contains thick rectangular felt- 
8 {par e had 


The ODD micas, ak feltipars. of - 
5 theſe three lavas, when fuſed in the fur- 
nace, are, together with the baſe, reduced 
to ac RE” and ane en, | 


Though the threw Anais abbey deſeribed 
have not the appearance of having ever 
formed currents, nor the poroſity of ſome 
lavas, I do not heſitate to call them by that 
vor. III. 35 name; 


be ) 


name; net only becauſe they ate integral 
parts of this yoleanic mountain, but becauſe 
they appertain to a kind of ſtones of the 
 Euganean hills, which, as will appear 

row: facts hereafter adduced, boar: ideot 
Mar r nns ſuf ffered fuſion, 


| 17 5 hs müdlt of theſe SES are Sad 
pieces of petroſilex of a very fine grain, 
Which, as they are detached and ſcattered, 
I am unable to ſay whether they have been 
affected by the fire, or thrown out un- 
touched by ſome. volcano, All of them 
 eontain,, eryſtallizatians of micas, ſhoerls, 
and feliſpars; and theſe eryſtallizations 
1 fuſe in the furnace n * the patro- 
: ſiliceous baer | 


* 5 a * 


e Monte-Caſtello I 8 to e | 
85 eee mountain Donati, At the 
top it has a double ſummit; and both there 
and at the baſe, having broken off ſeveral 

Pieces from the ſtony maſs of the mountain, 
it is compoſed may be reduced to two 
Ne | D 4 5 | 5 TY E ot kinds | 


1; 


. 227 ». 
1 with a petroſiliceous baſe, and 


lavas with a horn-ſtone baſe, aer 8 


bave a ſmooth, and, ſometimes, conchoidal 
fracture, a fine and compact texture, and 
contain a conſiderable quantity of ſhoerls 


and rhomboidal feltſpars. The glaſs pro- 


duced from them in the furnace is white, 


with a complete fuſion of the aber e 


tioned a e 


The Le, mie A. ena baſe. are. 


ſoft ; all emit an argillaceous ſmell, have 
a earthy texture, and, for the moſt part, 


abound in feltſpars, cryſtallized ſhoerls, and 


, bears the moſt evident marks of - having 


flowed. It is full of ſmall pores and vacui- 
ties, not only on the ſurface but in the in- 
ternal part. Theſe vacuities are of different 


ſizes, from thoſe that can only be diſcovered 
with the mieroſcope, to thoſe half an inch 
in breadth. Many of them are oval, and 


be longer diameter is almoſt always placed 


in the ſame direction. This obſervation is of | 
ES conſiderable importance; ; - firſt, becauſe it 
TTY | Dd 3 5 hows | 


cagonal micas. One of theſe lavas _ 


„„ CWY 
hows. that this rock was once fluid from : 
_ © the action of the fire; ſince otherwiſe theſe 


1 innumerable vacuities would not have been 
produced; ; and, ſecondly, that it has been 


in motion, in conſequenee of which the | 
bubbles, naturally of a round figure, have 


| taken a forin more or leſs oblong. The 
truth of this deduction is confirmed by 
what has been obſerved in many of the 


lavas of Lipari. Some of theſe. cavities are 


© filled with A NP an of theo. 


the 4 
„ 4 


1 
* — 


This lara! is: likewiſe e for tbe 


| large ſize of the ſhoerls it contains; ſeveral 


:of - which ate ten lines in length, and ſome 
even an inch. They are of a black colour, 


have a ſcaly fracture, and facets of ſo lively 


a luſtre, that they may compare with the | 


moſt beautiful cryſtals of ſpecular iron. 


Both when detached, and when incorpo- 
rated with the lava, they melt, in the fur- 


nace, into a black, compact enamel, giving 


ſparks, copiouſly. with ſteel, and of a luſtre - 
little inferior to that of the ſhoerls them- 


Aa es. Fuſion ſuccerds equally in the other 
85 1 lavas 


. : 5 *. 1. — 


\ 


(wo). 


lavas of the horn- tone baſe, with the vis 
| kication of the ſhoerls, Ae and micas. 


e 3 del Donati 1 os to 7 | 


Motte: Roſſo, celebrated for its maſs of 
priſmatic columns. The firſt naturaliſt 
who pointed them out was Ferber; they 


afterwards were deſcribed by Sir John 


Strange , who obſerved that they are al- 


moſt perpendicular to the horizon, and 
1 parallel to each other; that they differ in 
form and ſize, and ſeem intimately con- 
nected with the ſtony body of the moun- 
tain. On examining them, I found the 
obſeryations of the Engliſh writer perfectly 
accurate; but I cannot refrain from mak 


ing a few remarks on the nature of this 
columnar aggregate which he calls gra- 


nitous. Both in the internal part and on 


_the ſurface of theſe papers columns, felt» 


9 Opuſe. Scelt. a Milano, t. 1. in "Its This te. 
' ſcription was read to the Royal Society in 1774, and 
is inſerted in NE Philo he MODEST: vow Iv. 82 i- far 


T 1 ben, 


775. 1. ; 


4 8 ; N 
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ſpars, mica; and ſhoerls, are very conſpicu- 
dous to the eye. The ſhoerls are rhomboidat 
- priſms, a line, or two lines, in length, at 


the moſt, and about half as broad, ſemi- 
tranſparent, of a whitiſh colour, ſhining 
but little on the ſurface, but very confifera- 


| bly in the fractures, and with a luſtre of 
changeable colours. The mica is, for the 


moſt part, black; but ſometimes of Aa 
| golden yellow, and in flat, hexacdral, 
opake, adde and extremely 8d 
priſms, the largeſt of which are little more 
than. a line in length.” Theſe two ſtones 
ate rather numerous; but the ſhoerls, which | 

are, for the moſt part, linear, are but few. 
They are all three contained in a petroſili- 5 
ceous paſte, become earthy by decompo- 
_ fition, and, at the ſurface of the priſmatic 
columns, almoſt pulverulent, and of the co- 
Jour of à dead leaf; but internally it pre- 
ſerves the character of the petroſilex, giving 
ſparks more or leſs with ſteel, and being of ; 


2 dark colour. The furnace converts theſe 


columns into an enamel inclining to a black 


e Ga rd 9 colour, 


i Ca 1 

: colour with few but large bubbleb; a fu- 
ſion takes place in the ſhoerls, nee come 
Ware in W fltſpars e 


From this. Abe we N 123 
this maſs of columns cannot propetly be 
called. granitous ; the generality of natu - 
raliſts, and the moſt reſpectable chemiſts, 
agreeing that by the term granite is under- . 
| ſtood a rock or ſtone compoſed of two or 
more ſubſtances, frequently cryſtallized and 
united together without the appearance of 
any connecting ground or cement. But 
here the ſhoerls, the mica, and the feltſpars 
are enveloped in a petroſiliceous paſte; 
| Whence we ought rather to eee 
the ſe columns porphyritic. The ſame is 8 
true of the remaining maſs of Monte Roſſo, 
Which is almoſt entirely formed of the ſame 


i U 
— 8 * 


undder this baſaliform group we find 
numerous globes. of the fame rock, which 1 
judge to be pieces of priſms that have fallen 


wm and become rouad by the eroſion of 
„ Us „ 


27 \ 
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rene in conſequence of 'the decom- 
poſition they have ſuffered by time and 


the humid elements; as it cannot be ſup- 


poſed that their, globular figure has been 
produced by their being rolled by the wa- 

ters, ſince there is here no trace of either 
river or 8 nad their eee is, 


717 „„ 


* 9 Kolo f is an iſolated. FR ITY 
about a mile and 2 half i in tircumference. : 
On ont ſide. of it, there is at its foot an ex 
cavation Which the Benedictine Monks of 


Praglia cauſed to be made, to obtain ſtones, 5 


but which has deen for ſome time abandon- 
ed. Ihe ſides of this cavity exhibit very 
apparent priſms ; though not fo, perfectly 


5 characterized as thoſe before deſcribed. 


Should other parts of the mountain be dug 


into, it is probable that other 1 would 


"0 diſcoyered. 


— * LY , M - 4 f D * rec 2 ; 


IH Quo oth ad T% | 
This ey is not the only We pro- 15 

 duttive of theſe figured. ſtones; for we find 
| provgion as 5 W at Monte Or- 
TY tone, 


a7 7 

tote, rudely formed, it is true, but very 
diſtinguiſhable. They conſiſt of a lava of 
a cinereous grey Slour.. . Fl petrofilionauy 


: reddiſh Ack ama to each other. 4 | 


conſiderable number of rhomboidal, ſhin- 


ing, and' tranſparent feltſpars, and a fer 


black, hexagonal particles of mica are con- 


tained in the baſe of this lava, which 


changes in the furnace into a dark grey en- 
amel, with the fuſion of the feltſpars and 
the micas. In ſeveral parts of the moun- 


tain, when, we dig into it, we find imper« 
fect priſms ; and they frequently project 
out near the ſummit, and on the ſides; as 
we may obſerve in the road leading to 


Praglia. The mountain is formed of this 


lava, which, on the ſurface, is decompoſed 


_ olive-trees grow and thrive, A ſimilar de- 


| compoſition 18 obſervable at Monte Roſſo, 
the earth of which is, in a great meaſure, 
a mixture of ee 1 mie ene, ä 


and ſhoerls. 


e : 2 . Ee as 
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The pn en whict form 
Haſſes, for the moſt part conical, ſome de- 
tached, and others contiguous at their baſes, 
are prineipally compoſed of lavas, with 7 
which, in ſeveral of them, are mixed cal 
. careous carbonates. Theſe two kinds of 
ſtones are of ſome value to the Venetians, 
who uſe the lavas, Which they call maſegne, 
to pave the ſtreets, and the carbonates to 
make lime. There are therefore here ſes | 
veral quarries, ſome of which are now 
worked, while others, that are either ex- 
| hauſted, or EGO? 18 eee are 


| abandoned. os © MOVE 


Co 
#3 » F. 4 


11 N two of theſe quiiries, the one 


at Monte Roſſo, and the other at Monte 


Ortone; ; and, having continued there ſome 
time, determined to go down into ſome 
others, ab I found they were extremely 
for obſerving in their ſides the 


convenient 5 
8 ſubſtatices I withed to examine. 1 
_ therefore proceeded to Monte Merlo, where 
there is a very large excavation of this kind | 
whos the lava. To extract the ſtones, 

EE "Rem. 


} 


* 
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: which are y hard, the ee hav 


recourſe to the following dangerous method. 


A man, faſtened by a rope, is let down to 


| a certain depth againſt the perpendicular 


| ſides. of the cavern ;' and, the other end of 
the rope being made faſt at the top, breaks 
the ſtone in pieces with pickaxes, availing 
himſelf of certain vertical fiſſures, which 
greatly facilitate the labour. Mines are 
likewiſe prepared, in ſome. caſes, which 
blow the e of _ 1 into n a 


: 1 . 


47 In this | excavation,. and in another ; of 
leſs dimenſions, not far diſtant, the lava of 


the mountain is truly granitous, and the 
5 granite has for its baſe the feltſpar, which 


is ſo abundant that it compoſes the greater 


part of the rock. It would be W. Dons 
to deſcribe it, as it is perfectly ſimilar, even 
in its cryſtallization, to that of Monte Roſſo 


and Monte Ortone. Beſides the feltſpars, . 


which, by their brilliancy and other exclu- 


— 


five. characters, immediately declare their 


ae certain White * preſent them- 


ſelves 


. ) . 
3 at firſt view "may. 


. Whew to the eye, 
encite a en, to what kind of ſtones they 
i — 3 but, when examined attentively _ 
and under e reflections of the light, 
we are; convineed that they are true felt» 


5 ſpars, but i in part calcined. Theſe feliſpars | 


are accompanied with the-uſual pe 
mie 5 and ſome ee e 6711 


fy ata 
a 2 a» 


NE ris g i e r0 PI ad 3 
fire, reminds me of the great activity re- 
quiſite in our common fires, for the fuſion 
of granites that are not volcanic, and even 


of thoſe which are; as bY have ſhown in 


Chap. XII. I have ſince thought that poſe 


_#fibly ſo-great a degree of heat was not ne- 
ceſſary in the Preſent inſtance, from this 

granitous lava beir 

one of the elements of the granites on 
| which: 4; made my experiments, and which 

< certainly i 18 that among them moſt refracto- 

xy to fuſion. I have found, in fact, that 


this lava, When continued a long time in 
mee furnace, affords a vitreous product of a 
| * boon and nearly aomogenccug | 

1 dome 


* 


ng deprived of quartz, fr 


5 27) 


dome feltſpars only being . in it 
ai the fora of white _ 
1 hang ſaid; a gs above, . e vans 
ca is one of the component parts of this 
_ granite." I ſhall here add, that when it is 
| detached from the volcanic rock and ap- 


proached to the magnet, it will adhere to it. 


hke a particle of iron; which property it 
ſhares with other black micas, before de- 


ſcribed, and with almoſt all I ſhall hereafter 


Have” occaſion to mention. This curious 


| Phenomenon was pointed out to me at Ve- 


nice, before I made my excurſion to the 


Euganean mountains, by that excellent na- 
turaliſt Sig. Giovanni Arduino. The greater 
part of the ſtreets of that capital are paved 
with theſe Paduan ſtones, and it was in 
| ſome of them I was ſhown' this quality by 
Sig. Arduino. He, indeed, was of opinion 


that theſe ſhining black particles were rather 
particles of iron than of mica; but ocular 


examination convinced me that they apper- 
tain to this ſtone; ſince with the lens we 
op perceive that _ conſiſt of aan 


— thin 
88 j „ 
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min and Ss Jamins;- whicd, 


' -when touched with the point of a needle, 


are found to be flexible and elaſtic, and ſe- 
parate from each other. In the fire, as has 
been ſaid, they vitrify, and the glaſs pro- 
duced from them is of a en n 5 
ene, Tab 1055 


The ee property 1860 a micas, 
| among the many I have examined, I have 
found in none which enter into the compo—- 

ſition of granites not affected by the fire 
Ia my return by land from Conſtantinople 
. 20 July, I collected ſpecimens of the ſtones 

5 ofing the mountains over which. my 

bad fed me, and, among others, of a con- 
| fiderable number of granites, which, from 

© the. nature: of the places where they were 

found, were certamly not volcanic. | Many 


more I found in the. Alps, and other coun - 


tries not volcanic... On the micas they con- 
| tained I made experiments with the magnet; 
but I did not find one, whatever was its 


= colour, which ſhowed the leaſt ſign of at- 


A1 nde them, indeed. I 
5 — 


Bn 
| found it after they had been expoſed for 
ſome time to the fire. This excluſive pro- 
perty of the Euganean micas is therefore a 
proof that they have felt the influence f 
this agent, and is a ſtrong. confirmation-<f —; 
eg volcantration. 1885 


Before I dil miſe as; quarries ol Mas 
Merlo, I ſhall briefly ſtate two facts not 
undeſerving the attention of the reader- 
Firſt, it is not unuſual to find within the 
granitous lava nodoſities of pure quartz, f 
the thickneſs of one, two, and ſometimes | 
eyen five. inches. Beſides giving ſparks 
'plentifully with ſteel, which is the peculiar 
property of this ſtone, it has a colour lightly 
amethyſtine ; it is tranſparent, ' ſomewhat 
unctuous to the touch, ſolid, and of an in- 
determinate figure, But to what are we to 

attribute the exiſtence of theſe quartzoſe 
nodoſities, which are uninjured, within this 
volcanic granite? I cannot perſuade my- 
ſelf that they exiſted in it previous to its ig- 
nition; ſince, had this taken place after 
; OP it "_ have altered. the quartz, by 
VU „5 e 


REESE ping of i its 3 and rendem 
ED: * "ow it full of cracks, and extremely friable3 | 
All which changes follow on expoſing it 2 

ET mort time to the furnace. I ſhall ablorn, . 
further, chat two of theſe nodoſities being 
1 left in a crucible placed on burning charcoal 
3 8 for a quarter of an hour, loſt their 
ee colour, ahd acquired a more 
han doperfcin} whiteneſs, with a number of | 


Z cfacks, and very apparent friability. I. 
. —— cannot believe that they bars bed 
taken up by the way, and enveloped i in the 


lava when it flowed, as ſometimes happens, 
when fiery torrents meet with extraneous. 
3 ſtenes in their paſfage. J am, in fact, of 
=: opinion, that theſe ſmall maſſes of quartz have 
WM deen produced poſterior to the congelation of 
the lava, by the filtration of water impreg- 
- nated with the molecules of quartz, Which 


355 b pene rs og into > ſome Seal onto Lol 


| 3 have Gcpligs the 50 ef the 


3 eee ee mu, in OT . the lavas 
; | | my 3 125 7 0 ; 5 a "is % CAM 
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The diher fact is very ſimilar to this, and , 
may be explained in the ſame manner. It 
relates to the large pieces of ſhoerl which 
are contained in this volcanic rock, and are 
diſcovered on its being ande pieces, in 
the ſame manner as the quartz. Theſe are 


compoſed of a number of e ſho- 


5 e Bed confuſedly heaped and 5 
Joined together, that it is impoſſible to ob- 
r a ſingle priſm entire. Excepting in 
the largeneſs of their ſize, they perfectly 
reſemble thoſe of the porous lava, with the 
Horn-ſtone baſe, of Monte Donati, of which 
we have ſpoken above. Theſe ſhoerls, like 
all the others of the Euganean mountains, 
concur to prove the volcanization of the 
latter, by the ſame property which is found 
in the black micas of this ee I mean 
-their magnetiſm. Baron Dietrich, deſerib- 
ing the volcanos of Old-Briſach, ſhews that 
the action on the magnet of the black cryſ- 
tallized ſhoerls, i is the excluſive property of 
thoſe that are volcanic. Though, in the 
courſe of this work, I believe, I have only 
mentioned the ſhoerls of Monte Roſſo, at 
vor. VV Etus, 


7 


* 


* 9 
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Etna, as poſſeſſing the property of ſtrongly 
moving the magnetic needle*, I did not 
fail to make the ſame examination relative 
to numerous ſhoerls of the Phlegrean Fields 
and Eolian Iſles, and can poſitively affirm 
that 1 found this quality in them all. It is 
at the fame time to be obſerved, that I could 
not perceive it in eleven ſ pecies of fhoerls, 
whatever was their colour, ſome of which 


were detached from granites; and others 


found ſolitary. This obſervation, when 


treating of the Euganean mountains, ap- 


e to me too e, to be omit- 
ted; . 


ee We or groups, oh am 

of opinion, muſt-have been produced in the 
granitous rock by filtration, with this ſingle 
difference, that the quartzoſe groups have 
._remained ae den and the ſhoerlaceous 

nipfedly cryſtallized; probably from 
ew more ready. tendency of the een 
en e a nn, gs - Fro 
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' Having examined ſome of the quarties 
which furoiſh+volcanic ſtones, I proceeded 
to viſit thoſe where carbonate of lime is 
dug, of which ſtone there is no ſcarcity in 
the Euganean mountains. Such are the 
quarries of Battaglia, Fraſſinelle, and Saint 
James, ſnuated on the declivities of the 
Monte Grande, above Teolo. Before we 
reach the lava of Battaglia, we meet with 
rhis carbonate. It is ſciſſile, and eaſily di- 
vidles in flakes, for the moſt part, horizontal. 5 
This quarry is very large, and in ſome 
places forty-five or fifty feet deep. It prin- 
cipally conſiſts of this tone, which is excel- 
lefit for making lime. The lime-ſtone is 
difpeſed in ſtrata of different thickneſs ; 
froôm thoſe of one inch or leſs to thoſe of a 
foot. We ſeldom meet with ſtony ſtrata 
Which preſerve ſo well their paralleliſm to 
each other, and to the. horizon. In the 
midſt of the carbonates are found numerous 
flints, or fire-ſtones; already. well known 
from the mention made of them by other 
writers; for the Eu paneda mountains, where- 5 
ever er they afford calcareous: carbonates, con- 
at Yo „ tain 


ta] 
tain likewiſe flints. On examining thoſe 
5 of the quarry of. Battaglia, I found ſeveral | 
of them ſo cloſely. united with the calcare- 
ous carbonate, as to preſent the moſt ſpe- 
cious appearance of a tranſmutation of the 
lime into ſilex. But to give a clearer idea 
of this apparent tranſ mutation, it will be 
neceſſary to deſcribe both che carbonate of 
lime and the flint. ee e e e 


*% 


＋ he: Davie is whale) + — 
9 very heavy, Sac of impalpable parti- 
cles, ſoft to the touch, with a ſmooth and 
ſometimes conchoidal fracture; and break- 5 
ing into obtuſe and amorphous fragments. 
It is diſſolved by acids with conſiderable 
efferveſcence. Both internally, and on the 
ſurface of this white ſtone, black, dendritic, 
and not . 76 = ſtreaks are reer 
nbc i 9 85 | 
N Bi 1 
4 he flint is of. a ny fefh-eolour, & Foul N 
times brown and even black; its grain is 
extremely compact and fine; its fracture 
nen, almoſt "ory conchoidal, and 


£167 = va 1 . its : 
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ks fragments angular, acute at the exttemi- 
ties, and ſemi-pellucid. It is more than 
moderately heavy, the file will not touch it, 
and it gives ſparks ſtrongly with ſteel. 
Notwithſtanding their great hardneſs, how 
ever, the generality of theſe: flints eaſily 
break into ſmall pieces under the hammer. 
Some of them, in the quarry of Battaglia, 
are placed between the ſtrata of the carbo- 
nates of lime; but they frequently alſo 
form a continuation with them; ſometimes, 
indeed, divided by a ſudden and abrupt ſe- 
paration, but frequently, likewiſe, by infen- 
ſible gradations ; ; in which latter caſe there 
is a ſpecious appearance of an inſenſible 
tranſition of the lime into ſilex; and the 
opinion that this is e the EY hare een 
e I ye l 5 


WY — 
= 15 
ö * 


<< 


. 


A piece which exhibits this ende 5 
has one part of it white; which colour in- 1 
ſenſibly diſappears, and is ſucceeded by a 

reddiſh tinge, that gradually increaſes till 
the remainder of the piece at length aſſumes 
* red, brown, or black colour which =” 


R . proper 


| ( :246 13 . 
proper to this flint. The change of colour is 


: accompanied by a difference in. the. hard- 


nels, which ſucceſlively increaſes, as appears 
from its ſcintillation, with ſteel ;. the white. 


part of the ſtone yielding no e 3, the 
light red, very few; but the deep red, or 


5 black, affording them plentifully. E 


ſtream of nitric acid be poured from one 


end to the other of ſuch a piece, where the 
colour is white an efferveſcence ariſes, 
which, becomes leſs ſenſible in the pale red 


parts, diminiſhing as that colour increaſes, | 
until no appearance of it is diſcoverable 


where the redneſs is deepeſt, and the ſeintil- 
lation with ſteel ſtrongeſt. Theſe, charac- 
ters, however, to the chemical eye are not 


deciſive of the fact in queſtion; For, not 
to mention that difference of colour never { 
conſtitutes a diverſity of ſpecies in either of 


the three kingdoms; of Nature, the proper- 


ties of hardneſs, and giving ſparks with 


ſteel, do not exclude the preſence of carbo- 


nate of lime; ſince, though it has been con- 
ſidered as ther diſtinguiſhing property. of 


caleareous, carbonat Sl e they do not af- 


ford 
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: ford, ſparks with, fieel; it has been proved 
that there are ſeveral which have this qua- 
lity. I poſſeſs ſeveral ſpecimens of mar- 
bles, that I collected ſome years ſince in 
the quarries of Carrara, which when ſtruck 
againſt ſteel afford no ineonſiderable quan- 
tity of ſparks. The ſame may be ſaid of 
the efferveſcence with acids, there being ſe- 
veral kinds of theſe carbonates in which 
acids cauſe no motion, en mee luck. 
re due them. ; 
8 5 

To abtain ack leſs a ee 
_ this; tranſmutation really took place, I re. 
ſolved to have recourſe to chemical analyſis, 
making my experiments on fragments of 
the ſame. piece, ſome: entirely white, others 
of a very light red, others ftill redder, and 
othets of a deep. ag The reſults were as 
rant 


In the e bf. the feſt, kind, 1 
found the quantity of lime very great, and 
that of ſilex very ſmall; neglecting, at that 

vp the carbonic acid gas, and the ſmall 
R4 ; portion 


- 


ww): 


5 Portion of alumine.' In choſe of the Acne, 
the quantity of lime was great, and that of 


the ſilex moderate. In the third, the por- 


tion of the lime was moderate, and that of 
the ſilex large. In the laſt, the quantity of 
_ filex was nes Sts gps ER N "the lime 
3 Sir ate Scr, Holton 10 yas 


. ; 
— 
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From theſe fade i it eee me e 


: Jonny that it was not neceſſary to have re- 


courſe to an imaginary tranſmutation, ſince 


ſeribed might be explained without it. 


Thoſe flints which make a part of the ſame 
ſtratum with the calcareous carbonates, ſhew. | 


that they were formed at the ſame time with 


them; that is, when they were produced by 


the numerous ſediments of the ſea-water 


loaded with calcareous mixed with ſiliceous 


particles. When the latter were abundant 
in the ſame place, they united by the force 
of affinity; forming, by their precipitation, 


 Gliceous' ſtrata continued with calcareous 3 


and when the ſiliceous particles: were few: 


in 1 to emen they uniteck 


cContain, as they do not eſſentially di 


49 . 
Wich the latter, generating mixtures of che 


two earths ſuch : a8 pies have been. awry 
| when analyſed. aaa tes! 2; 


* 
£2 a 


- ; 
# * e 1 8 22 5 * — 2 2 
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It muſt, dene Us obſerved, tha ahh 
unfrequently they have not an immediate 
connexion with the calcareous carbonates 75 
but are only found under them in the form 
of globes and lenſes inveſted externally with 
that light grey cruſt which is obſervable in 
a multitude of other flints. It is very poſ-: 
ſible that the production of theſe 1 
lenſes may be poſterior, and cauſed Dy fi- 


tration aller the en of the | 
eine „e 
1 r * 1 0 474 N £I-F$ 8 TY 1100 


=P ſhall * mg. of her quarries of 
lime; ſtone ſituated in other parts of the 
Euganean mountains, nor of the flints they 


r 
* 


mow the are above nyc 


43 I $4 


.- But odd . the Roses ch Hts 


their origin from fire, I ſhall now proceed 


2 of a Kind of n the moſt noble 
5 ä and 


leſs, and all have a deg 
They are rather aid united town 


1 z , 5 1 5 2 3 4 £934 <p os N 
; 155 5 i 92 n GER. * >, 8 1483 
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and beautiful which: any volcands afford. 


Near Teolo riſes a ſmall hill; called the 
' Monte del Boldu, principally compaſed ot 


ſtony globes of various ſizes, diſpoſed in 
adherent, with a central | 


| nucleus... Thais. globes are of an iron CO; 
our, and ſprinkled over in every part with 


lucid points, which at firſt view I imagined: 


mieaceous; but, on examining them attery» 
tiyely, I diſcoyered they were ſo many 


particles of pitch. ſtone, the pechſlein of the 
Germans. When. viewed i in a bright light, 
they appear white, ſome. more and ane 


combined with a mer baſe, which ap- 
ne. nter 


. nter. 


4 2 "Mp £4 © We Ns TI 
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What 1 eg in this lava red er ig 


to hope that in ſame other part of the Eu- 


ganean mountains I might fag EY pure 


pi * one a; hich I in fact, after- 
. 1 Wards 


PT 


| wards, diſcovered, 3 in a {mall valley, 10 the 
ſouth, below Bajamonte, It there forum A 


vein, about thirty-five feet long, and nine 
and a half broad. On the ſurface: it is ſa 
much decompoſed, that it will crumble; a 
tween the fingers. At a little depth it is 
leſs ſoft but always retains a conſiderable 

degree. of. frjability. The pieces into which 
this vein; breaks frequently. take an. oval 


form, which they likewife have When 


broken inte ſmaller pieces, To render 

more apparent the colour of this ſtone, it is 
proper to wet it; for wetting is to rough 
ſtones a, kind of half poliſh. It then has 
the. exact appearance of the pitch-ſtqnes. 

In ſome parts it is of a red colour 3 ſomes 
times pale, ſometimes more lively, and 
ſometimes inclining to a yellow; in which 
latter caſe; it reſembles certain kinds of am- 
ber; bat in Other parts the colour is a 
mixture of - blue, green, and white, hut all 
of tkem very pale. The fractures are al- 
ways amorphous, of equal ſurface, and 
little brilliancey. The thinner flakes are 

(Ranks. ak 1s: the Property,” of. ſome” 
| | Po 
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F Montt / This lava contains unequally 
diiſtributed feltſpars of a flat form, friable, 


and not very brilliant. Every ſtroke Wien 


the ſteel breaks off ſome e hav extracts 
no o ſparks.” fe ak, agg beidce 5 dae. 


* 1 . --Y 3 5 e be Wt _ 4 
tf * * 5 7 & X- \ 2 # 


A FRE hours in the hens Aae this ; 


Kos of its colours, rendering it of an aſh 
grey : it likewiſe loſes its friability and 
| fofinels, and becomes capable of giving 
| ſparks with ſteel; reſembling then a paſte 
of porcelain. Continuing the heat longer, 
the cinereous colour remains, with the ap- 
pearance of very numerous bubbles; and 
the lava paſſes into a homogeneous veſicu- 


pic enamel, ane a f of che 1 8 5 ntl | 


© 


he dall _ of Aeneas is not, 


however, the only place in which this 
: pitch-ftone ' lava is found; At is met with 
in ſeveral others; as at Monte Sieva, and 


its environs. We there find banks or 


veins inclined in different angles to the 


horizon, and ſometimes perpendicular to it. 
"hi as av eu one of theſe has exactly the 
1 . colour 
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coking and. luſtre of 243 and contains 
numerous feltſpars. In its external appear- 
ance it does not differ from that before 
deſeribed. It has, however, one peculiarity 
which muſt render it valuable in . eint 115 
vii che woleaniſt. „ . 


. a are a . of products which 
e in them, demonſtratively, the evidences 
of fire ; and the traveller who on any 
mountains meets with a vein of uncertain 
. origin which paſſes immediately into the 
ſtate of pumice, is fully warranted to de- 
clare it volcanic. This is the caſe i in the 
| preſent pitch-ſtone. It contains groups, 
more or leſs large, of fibrous, light, cellular 
pumice, not merely contained within it, 
but compoſing one ſingle body with it: 
whence it appears that ſome parts of this 
rock, either by a more violent action of 
the fire, or beckuſe they were- more eaſily , 
vitrifiable, have Poſte into the ſtate of | 
| Pumice. | 


k 


5 the fame Monte Sieva, beſides a. 8 
with 


j © 7 op 
wich a petröſiliceous baſe; which, from its 
. compactneſs, extremely reſembles the natits. 
ral petrofilex, but which is fuſible in tie 
furnace, we find another vein of pitch- 
| None lava, but of much greater extent, and 
which is diſpoſed almoſt | vertically. On 
digging into this vein, we find very beau- 
tiful and well preſerved pieces 6f pitch = 
fone lava. For the al part it has the 
colour of reſin, ah elegant luſtre, 4 five 
graih, and great compactneſs. It is ſmooth 
and clear in the fracture, with amorphous 
fragments, femi-tranſparent in tlie points. 
It is not, however, ſufficiently hard to giv 
ſparks with ſteel. It is not without | felt- 
5 1 which he a vitreous apeck. 


r HE 


| This 1 n does not eld ebmpoſt | 
this extenſive vein; but is found there in 
Pieces, uſually ſmall, which are clofely 
bound together by a ſtony ſubſtance which 
acts with reſpe& to them as a gluten or 
cement. Theſe pieces have not been rolled 
by a ſtream or waves, and thereby become 
round, but are am orphous, and witli acute 
angles. 


R 


4 ) 
angles. It is evident, therefore, that this 
lava has been broken by ſome violent agent ; 
and its pieces afterwards have been taken 
up, and incloſed within the ſtony ſubſtance, 
which, when carefully examined, is found 
to be only a conglutination of very fine 
duſt of the ſame pitch-ſtone ; which alſo | 
contains W of ſeveral other- un 8 


At 8 Wen 18 EY villa of the Mar 7 


| cheſe degli Obizzi, are large excavations in 


the fide of a mountain; made in the ſame 
brecciated piteh-ſtone. We here, likewiſe, 
find only very ſmall, but numerous, frag- 

ments of this ſtone bound together, in like 
| mates, by a congene ron ground. 


Ip Acer part of this mountain the 
ſame ſtone again appears; it does not, 'how- 
ever, reſemble a breccia, but forms thin 


veins, and is extremely fimilar to | that of 
2 F . 


he experizrants which I nib in the 
| furnace on the firſt ſpecies of lava 7 repeated 


N 8 On 
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on the others; not excepting: the baſe of 
1 thoſe. I. have termed breccias; and I ob- 
tained from them the ſame bind: hs grey 
and fen enamel. 5 
Es 1 called he lavas now deſcribed 
pitch-ſtone lavas, becauſe. they reſemble in 
their external appearance the ſtone deſigned 
by that name. I have lkewiſe the autho- 
rity of M. Dolomieu, who treating of lavas 
found by him ia the Paduan mountains, 
and in the iſlands of Ponza, gives them 
: that denomination, He aſſerts, however, 
that the lavas differ from the pitch ſtone in 
a peculiar property, which conſiſts in the 
extreme eaſe with which the volcanic pitch- 
ſtones may be fuſed, and the infuſibility 
of * true Pitch. ſtone even in a Violent 

1 og W a 3 on 2 5 puch 
Fond: that were not volcanic, I determined 
to make experiments on them in the fur- 


In his Notes to Bergmann" 8 Dillertation-on Vol- 
nde Produds, a pede rb TT odbinebe ry 


I 3 
. N nace. 
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nace. They were, in the whole, nine: I 

three from the iſle of Elba; one cineritious | 
and almoſt opake; the pond: ſemitranſpa- 
rent and yellowiſh; ; and the third opake 
and inelining to black: three from Germa- 
ny; the firſt yellow, the ſecond red, the 
third black, and all opake: the three laſt from 
the Pyrenees; one reddiſh, the other green, 
and the third of a colour between a green 
and a pale blue; and all three ſomewhat 

tranſparent in the angles. The firſt ſix, 

after having continued forty-eight hours in 

the furnace, ſhewed no ſign of liquefac- | 
tion; but only became white, extremely 
light, and pulverable under the finger. 
Thoſe of the Pyrenees were changed into a 
beautiful white enamel, giving ſparks with 
\ Neel, and full of minute bubbles. The 
pitch-ſtones of Saxony, which are found 
in places not volcanic, are eaſily fuſible in a 
not very — fire, as Delametheric has 
obſerved. = 


Several” a 0 have been nat of | | 
pech-ſtein or pitch-ftones. In one, Berg- 
„„ Rs mann 


55 „ - 
mann found the portion of ſilex to be 
greateſt, that of alumine, lite, and that. of 


| Ene, leaſt. 

Another, analyzed by Wiegleb, gare 
Silex 5 — 0 — 65 
Alumine \ 24 „„ 16 
F 


The other 14 parts Ae wille to com- 
11 the, 100 were diſperſed in the opera- 


— 


tion *. 

A third by Gmelin rs | 
2 ks as go. | 
To. Alumine „ * 

Iron ine ie ions | < | 


The 8 Si of the Nice 
mountains having never to my knowledge 
been analyſed, I undertook this operation 

on the three ſpecies mentioned. above; and 
5 the following were the reſults : | 


* 
8 W Minctaloxy-- 
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Pitch-ſtone tvs below Bajamonte, 
„% vnwV 3 
„ „„ >». a 
%%% mw 4 
,, a 5 


Pitch · ſtone lava * Monte Sieva! in beau- 
Uful and well preſerved PRO | 


Silex 1255 3 e 731 5 


7 | 2 
% [ms © 14 

| Lime - „ {3 $M 1 
„ „— 


Pitch-ſtone lava of the ſame Monte Sieva, 
ſerving as a cement or baſe to the above 
pieces, „%% oj | 
1 Silex „„ 684 5 


JJC 
F, Lime : — — - . a | 8 | 


drone 2 'S. 


When theſe three PETE of mine of 
the volcanic pitch-ſtones of the Paduan 
mountains are compared. with thoſe of 


| FO; Wiegleb, and Gmelin, we ſhall 
O2 find 


* 0 2 * 


9 
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find that the principle moſt abounding i in 
2 theſe ſix ſtones is the ſilex; that the alu- 


mine is but in a moderate or ſmall propor- 


tion; as are likewiſe the lime and iron 
when they enter into the compoſition of 


theſe ſtones. It is therefore evident that 


' theſe ſix ſtones. are of the ſame ſpecies ; 
nor can the infuſibility of ſeyeral pitch- 
ſtones, which are not volcanic, diſtinguiſh 
them as eſſentially different from the volca - 
nic, ſince we find in the genus of petroſi- 


lices ſome which fuſe i in the furnace while 


others remain refractory. It is, beſides, 
not invariably true that volcanic pitch- 


ſtones are eaſily fuſible. Thoſe of Monte 
| Muffato, of which 1 ſhall preſently treat, 
require a continuance of ſeveral days in the 
furnace before they are completely fuſed. 
Some ' pitch-ſtone lavas of the iſlands of 

Ponza, which are of a pale white colour, 

and of a ſmooth and ſhining fracture, after 
_ continuing ſeveral hours in the furnace, 
only become of a deep red colour, and fu- 
ſion does not take place till after thirty 
hours. I. i 1s remarkable that almoſt all vol- 


; ” auanic 


( 26 1 F 
cinie pitch-ſtone lk Abate der may be ; 
their colour, as ſoon as they are expoſed to | 
dur common fire, become red. „ 


* 


5 * 


Theſe Pitch-ſtone lavas, 1 are "Mis 8 
in other Parts of the Euganean mountains 
| beſides thoſe already mentioned, have in- 
duced Father Terzi, a Benedictine, to ſup- 
poſe that hey were no other than real 
glaſs, an opinion which he publiſhed : a few 
| years ſince in ſome letters on the Euganean - 
5 products. He informs us chat he diſcovered 
large veins of them in the Monte del Muſſato, 8 
and at Brecalon, as well as in other places. 
The novelty of the diſcovery greatly ex- 
cited the ſurpriſe of many Paduan natural- 
iſts, and eſpecially of the Abbe Fortis, who | 
having frequently made excurſions to theſe 
mountains to examine their products, could 
never meet with this extraordinary glaſs. 
"Fa, aſcertain the rruth, he, with ſome; other | 
perſons. well acquainted with this branch of 
natural ſcience, repaired to the mountains, 
and ſoon diſcovered the error which had 
heyy" committed by the good Father miſ- 


WE hs 2 8 taking 
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: 5 N taking theſe ES lavas for glaſs, 
© 6 Which error he detected and proved in a 


Memoir entitled On certain Ae of the 
Paduan M ountains 8 5 : 


1a ber I 792, the Narchele Anto- 
nio Orologio and myſelf, having made an 
excurſion to the Euganean mountains, to 
viſit this celebrated naturaliſt, who reſided 5 
hs at the village of Galzignano, he con- 
ducted us to Monte del Muſſato, where 
theſe ſuppoſed veins of glaſs were to be 
ſeen; but we found that they were only 
15 large maſſes of pitch ſtone lava, ſimilar to 
that above deſcribed; of which I was ſtill 


more convinced afterwards, as I took ſome 


ſpecimens, from the ſpot and carried them 
with me to Pavia. This pitch-ſtone lava is 

8 of two kinds. The one is interrupted with 

1 thin ſtreaks of a white earth, which attaches 
to the, tongue and emits. an argillaceous 

| ſmell, and by which the lava often appears 
as it, vided: in ſmall Pieces; it ploy in 
: 15 . » Sopr bci Jocalit de Mont e uf? 
1 15 many 
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any places, includes extraneous. bodies, 
ſome of which are of conſi derable i import- 
ance to volcanic enquiries. Theſe are 
mall pieces of horn- tone poſſeſſing that 
poroſity which characterizes them for true 
lavas. One of the ſpecimens above men- 
tioned. contains a fragment of this kind 

"_— inches in thickneſs, extremely perfect, 5 

and very porous. The vacuities are round . 
and elliptical: ſatisfactory ſigns chat it has 5 
made a 988 of lome e current, Eh 

. | $5. 

The other lava from the aue mountain 
e the former, as far, at leaſt, as car 
be judged from 'the- ſpecimens I brought 
away, in its colour, which is that of tur- 
, Pentine, only much darker and leſs lively: 
and in its conſiſtence; except that it forms 
unmixed maſſes, and contains amorphous 
feltſpars, of little or no brilliancy. Among 
all the pitch-ſtone lavas of the Euganean 
mountains that fell under my obſervation, 
this is the moſt compact, heavy, and hard. 
The eye alone, however, is ſufficient to 
em the great difference between theſe 

8 4 | "ws 


* 
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; pitch-ſtane. 1 Ro as OY The 
idea of volcanic .glaſs is derived from that 
We have from our common glaſſes; 3 the 


inſeparable characters of which, as we well 
know, are, that they ſhould have. a ſhining 


and. bright ſurface; z be compoſed of indiſ- 
| .cernible particles ; 3 break i into angular pieces, 


extremely thin at the edges, and with acute 
and piercing points; ; with a fracture either 
entirel y ſmooth and clear, or, as we Ire- 

quently find, with waving and curved 


ſtreaks; not to mention its tranſparency, a 
quality known to every one, and, in glaſs, one 5 
of the moſt val uable. The ſame, preciſely, 

are the characters of the greater part of 
volcanic glaſſes; but the deſcription of. the 


piteb-ſtone lavas is very different. They 
have commonly a dead and dull luſtre ; 5 


| their Paſte 1 is fine, indeed, but not compa- 


rable in fineneſs to that of glaſs; they are 
less ſmooth in the fractures, leſs ſha ſharp and 
cutting at the edges, and have little or no 
tranſparency. | They are likewiſe diſtin» 
guiſhed by another property from volcanic 
e the IS part of which are { utfir 


1975 „„ a  ciently 


1 


clently hard to extract ſparks from ſteel, 

that is to ſay, to melt it: on the contrary, 1 
was never able to extract the ſmalleſt ſpark 4 
from the pitch-ſtone | lavas above mentioned, - 
though 1 made the experiment. on them 
with the beſt ſteel. They are therefore leſs. 


. 


hard than voleanic glaſs, as is indeed appa- 


rent from che facility with which pieces By: - 


” off at every ftroke. . To theſe evident diſſi- 


milarities we may likewiſe add the weight, 
which i in pieces of the ſame ſize is always 
greater in yolcanic glaſs than i in eee 
nh - | Bw „ 
25 Faber Terzi may, e Kally s con- 
| vince himſelf that thoſe veins of the Euga- 
nean mountains which he calls glaſs, are by 
no means entitled to that appellation, if he 
will fuſe a ſmall portion of them in the fur- 
nace. He will then find the product a true 
enamel, exhibiting a vitreous aſpect not at 
all diſcoverable in the pitch - ſtone lava from 
which it was produced. This is true; like- 
wiſe, of the veins of Monte Muſſato ; and 
ſhews that the ee lavas muſt not 


5 „„ e 
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| only be excluded from the claſs of volcanks 


; þ Sally, but e even from that of amel, 


5 | : ( 1 


* 


| pes ö in the eat 700 1 We an ex- 
nel on over the mountains of Padua, in 
ſearch of volcanic objects, accompanied by 
the Marcheſe Orologio, we, at Praglia, were 
received and moſt hoſpitably entertained in 
the ancient and magnificent monaſtery oof 
| the: Benedictines by the excellent Father 
| Terzi, Who, after dinner, took \ us into his 
Private cabinet of volcanic-marine prodi ts; 
collected on the Euganean mountains. He 
preſented. us likewiſe with ſome ſpecimens, 
_ iforming us at the ſame time Where they 
had been found, Which I think deſerving of . 
& 3 eee 1 
The firſt which, handing to- hs ac- 
eount he gave us, was brought from Schi- 
vanoja, is a mixture of amorphous, white, 
and friable feltſpar, and black, priſmatic, and 
| extremely brilliant ſhoerls, much reſembling | 
ſome ſpecies of tourmalins. From this mix- 
ture is obtained, in the furnace, an extreme- 
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ty black enamel, of the greateſt eompa@t- | 
neſs, ſcattered over with white points, which 
are feltſpars not entirely vitrified. The 
magnetic needle is ſenſible to theſe Thoerls 
a Long 1 e on one 2 ane four- ae 

The ſacks produc which i is Hhohs PIY 
te Merlo, conſiſts of an aggregate of ex- 
tremely white and ſhining half-cryſtallized 
2 feltſpars, of a chan geable colour, which in 


the furnace produce a roms and d ſpuigg, 
but hard ws Fe O19 Of Ne 


The third, which-ie ten 3s ws moun- 
: tain, at firſt view, might be taken for a pu- 
py mice, as it ſwims in water; but, when pro- ; 
perly examined, appears to be a” vitreous - 
ſcoria, in the ſolid parts fufficiently hard to 
give ſparks with ſteel; inflated and rendered 

ſpungy by the action of: fire, and atriform 
T Tobin "The Sperm? eral virrifies | 
. wp! other alone one from 5 ld bo, 
"near wn the other from Tramonte, 


9 
= 


were | 
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. were true pitch - ſtone lavas, though Father 
5 Fexel een em * 15 real Wen 2} 


1 had not time to A mylall. with x re- 
| ſpect to the places where theſe productions 
were found; but J cannot doubt the truth 

of the accounts I received concerning tiiem. 

1 can at leaſt affirm, that there was no error 
with reſpect to the two products of which 

I ſhall now proceed to ſpeak, as I found 

them preciſely in the places which had 

| been pointed out to me by the Reverend 
| e 5 e | 


The firſt 1 0 theſe is es W at 2 . 
| of a very high rock, called Pendiſe, and 
forms a vein, which runs from eaſt to welt, 
and, in the opinion of Father Terzi, is 
glaſs. Certainly, when we take off the 
outer” coating, which, as in a great number 
of other ſtony ſubſtances, is in a ſtate of de- 
compoſition, and, conſequently, has loſt, in 5 
a great degree, its external characters, the 
interior maſs may at firſt deceive. the eye of 
the e and induce him to conſider it 
as | 


„ 
as real glaſs. The aſpect is ſmooth and 
ſhining, like that of glaſs; but with ſome 
unctuoſity, as is the property of ſome: leſs © 
perfect volcanic glaſſes. But on examining, 
with greater attention, the pieces recently | 
fractured, we do not find in them the cha- 
racteriſtics of volcanic glaſs ; as they have 


not the fineneſs of conſiſtence, the undulat- 


ing ſuperficial ſtreaks, the ſharp edges, nor 
| the acute points. We may even handle and 
preſs the flakes and fragments of them with- 
out fear, which cannot be done with i impu- 


nity by volcanic u 


We 3 likewiſe, ay the: Pee 
rocks; when they are changed by the aQion 
of ſubterranean fires into the nature of glaſs, 
are no longer recognizable; as they have 


loſt their primitive ſtructure, and are redu- 


ced, together with the extraneous ſubſtances 
they contain, as ſhoerls and feltſpars, to one 
ſimilar and homogeneous maſs; whereas, 
on the contrary, the vein in queſtion ſuffi- 
cCiently declares its origin, which is a petroᷣ- 
A of a dark . colour,: a fracture 
RY ee ſomewhat, | 


* — 
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ſomewhat. ſealy and conchoidal, of a grain 

. - moderately fine, giving ſcarcely. any ſparks 

| with ſteel, and having, in the points, a very 
Might degree of tranſparency. -Fhe feltſpars 


and micas, however (of the former of which 


the number is but ſmall, but that of the lat- 
ter very conſiderable), do not form one ho- 
mogeneous paſte with the baſe, but are both 


in a ſtate of the greateſt preſervation.” The 
feltſpars exhibit a cryſtallized form, but It is 


impoſſible to define it where the petroſilex 
has not been altered. It is not the ſame 

with the ſuperficial cruſt, the baſe of which, 
having been in part deſtroyed, holds thefe 
ſtones but feebly; ſo that they may eaſily 
be detached entire with a knife; when they 
appear to be priſmatic. cryſtals, with tetra- 

. hedral rectangular facets. We cannot, there- | 


fore, in any manner, call this vein a glaſs, | 


bdut only, at the utmoſt, a vitreous , 


* 


By che 645 of this 5 hb bet is 

| hen, of a congenerous baſe, and con- 
5 taining the ſame micas and feltſpars; but it 
bs, of a ko: een colour, and tolerably | 
EF hard: : 


. 27¹ TO. 
hard : : it has s not, however, the brillianey 4 
the former. Both theſe rocks produce in 
the furnace a greyiſh. enamel, with an entire 
fuſion. of the feltſpars, but not of the micas, 
which n black yoines within the: ena a 


| The W a of which 1 went im 
bench, according to the directions given 
me by Father Terzi, was, in like manner, 
in his opinion; a volcanic glaſs, but detached 
and ſcattered. It is found near the Church 
of Valſanzibio. Having taken a ſpecimen 
of this into my hands, and. examined it care- 
fully on every ſide, I perceived that in this 
inſtance he was not miſtaken, and congra- 
tulated him and myſelf on the diſcovery. It 
exhibited, i in fact, the moſt indubitable cha- | 
racters of a true glaſs, It was black, and 
gave ſparks with ſteel. I was, therefore, 
very anxious to examine the place where it 
was found, and repaired without delay to 
Valſanzibio ; where I found more than one 
piece of it, not infixed in the earth, nor in 
the midſt of any rock or ſtony vein, but 
e and ſcattered over the ground, like 
- TR ſtones 


8 2 this; and, on making enquiries 


fothewhat 


| Boney in publie road. 1 Was 


8 2 peaſants on che ſpot, they told me, 
| that 4 ſhepherds had brought that glaſs 
from the grottos round the fountains of the 

* garden of N. U. Barbarizo, at a little dil. 5 

tance from the Church of Valſanzibio, an * 
: finding it uſeleſs, had thrown it away there. 
1 repaired, accordingly; to the dlace they : 

pointed-out, and found that it was, without 


the leaſt doubt, of the ſame kind. I, after- 


wards, learned: from the keepers of the gar- 


den, that it had been procured from the ſco- 
on of nee Sarnen ens __ n 
iT, hall date this account of the 1 
. ſpecimens of the Euganean mountains. 
| ſhown me by Father Terzi, in his cabinet 
of natural curisſities, with mentioning one 
more, which in his opinion was a voleanic 


glaſs, and had been found detached on Mon- 


te Merlo. To this, likewiſe, Fcannot refuſe ' 
the appellation of glaſs. It is, like the for- 
mer, black, compact, and heavy. As I did 

not 80 0 the ants where it was found, I 
, be cannot. 
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nnot- pron unce with certainty relative to 
its origin. It is poſſible that this glaſs may 
be the production of thoſe very ancient vol- 
canos, ſinee Sir John Strange, at number 62 
of his Catalogue before cited, mentions 
ſome pieces of foſſil glaſs, bur which are ſo⸗ 
litary and accidental, found in ſome parts of 


the Euganean mountains. It is not, how- 


ever, abſolutely impoſſible but that it may 
be glaſs from the furnace; at leaſt the | 
accident of the glaſs of Murano ought to 
teach us to be cautious, and ſuſpend our 1 
= Judgment relative to the queſtion, whether 
2 mountain may have been volcanic or not, 
when we have no other proof than finding 
a looſe piece of glaſs, ſcoria, or other ſub- 
Nance deriving its origin from fire, while 
we are uncertain whether that fire was, or 
Was not,  voleanic. For, even though the 
pieces found ſhould be really volcanic, they 
| cannot afford a certain proof of the volcani- 
AZation of the place where they are found 
dietached. Of this | can produce an inſtance 
which happened to myſelf in a curſory viſit 
| that | made to Capo Colonne, a promontory 
5 T of 


f Pe 
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| N of A Artica laat twenty, miles fr ar Athetis, 
1 e when, f in 1785, 1 ac ccompanied his Excel- 
1 A lency [the Venetian Envoy, the Cavaliere 
7 Zul, to Conſtantinople. I there found 
4 Pumices ſcattered dver the ground, to my 
; . n little ſurpriſe, a as the place exhibited no 
| dead of being volcanic. They were 
3 of that kind which, from their levity, ſwim 
Fo in water; ;; and, being of a globoſe figure, T 
| EC ſufpected that they had once flowed. On 5 
F deſcending the promontory on the top f 

- which theſe | pumices are found, and pro- 

5 ceeding to the ſhore, near a narrow penin- | 

ſula, expoſed to the daſhing of the waves, I 

| | found three other ſimilar pumices, which 
1 = authorifed me to conclude that thoſe on 

wy the height above, which is about one hun- 

: dred and ſixty feet above the level of the 
tea, were ſome of thoſe that had been 
. thrown by the waves on the ſhore, and af- 

terwards carried thither by 1 men: the oily 
explanation of which, in my opinion, the 


caſe admitted. To the ſhore they had been 
brought by the ſea; for it is well known 

| that many One in the Archipelago are 
"YORI 3 


4 


is oy du 
bas” unions. di 256i iboi . 
The objections v tick muy be 1 dalle t 
lions! that alcribe a volcanie: n 
to a ebHHH /, metel hecauſe certain dub. 
Ratices that bear the e 
fires are fbundd in it, Sener derb, 2are 
equally: applicable'-to" 
ſame kind which are by nd means more 
devifive;? ho Nr ie enen 


1 


Pere bd and r eee ; 


characters of fire: There we are authoriſed 


to fbrit the ſame opinion, becauſe: lavas 
have iſſued from the entrails of a mountain, 


Se) v c veins and ſtrata are e found in its 
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8 There are un ben his adn 
adding any other proof, uſe theſe expreſ- 
ſions to ſignify to their readers the diſco- 
eng of e e, tene 2 Ido not a 
pr TM n 1 £ 9 mts er = 
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co) 
| deny.the poſlbility, of. there having: been 2 
| volcano ip. ſuch places j but. I muſt affirm 
that theſe indications are equivocal, and, 
' therefore, . may be fallacious. It is true 
” that: many volcanic. produdts are black, 
_ with a colour varying from the; blackneſs 
of iron to 4 greyiſh: black. It. in equally 
tue that, in 3 long ſeries of time, chis 
colour is not loft by many volcanic Producy 
tions, as appears from ſome lavas in the 
in many others the blaclneſs diminiſhes, in 
time, and, at length, tatally diſappears, as 
we fee in the greater part of the lavas of 
Veſuvius and Etna, which, though at firſt 
colour, have gradually loſt that colour, til 
at laſt they have acquired one reſembling 


that of common earth. It is ſufficient 


merely to caſt the eye on the recent cur- 
rents, thoſe of a moderate age, and the 
moſt ancient, of thoſe two volcanos, to per- 
ccive theſe ſueceſſive changes. Every lava, 
however, though of a recent date, is not 


black. * colour which i is proper to the 


— | EL | primordial 


| T9”) 
. primordial rocks frequently does not diſap- 
| pear in conſequence” of the action of fire; 
The colour of many lavas approaches to 4 
black, becauſe that was the colour of their 
reſpeQive primitive rocks, as we ſee in the 
lavas with a horn-ſtone baſe. In others it 
is a einereous grey, and even white, be- 
cauſe they deriye their origin from ſtones 

of a ſimilar colour, as, for inſtance, feltſpars 
and petrofilex. This diverſity of colours, 
black, grey, cinereous, and more or leſs 
white, is not unfrequentiy preſerved even 
in the enamels and glaſſes produced from 
theſe rocks when fuſed in the crucible. It 
is therefore certain that the colour of the 

products alone! is not a cri Indication of 
a TT.” hr 


= + coaſder as illuſory, and not merely 

inconcluſive, the aſſerting the exiſtence 

of ancient volcanos becauſe there exiſt 

veins or volcanic matters; ſinee this is 

the ſame thing as fee there are WE 

canos decauſe there are volcanos. And 
| though” a writer ſhould be convinced 
| = 3 from 


- Ipatters pony e faſflared + en of 15 
de if he wiſhes to convince the phileſo- 
phieal w. 1d he muſt ſpecify their nature 3 
88 Whether they, are puzzolanas, alle, : 
_ Baſſes, enamels, ſeoriæ Or lavas. 11 8 | 
_ preciſion: and exactneſs required in the pre- | 
bent diſcerning age likewiſe render it neceſ- 
Rary that he. ſhould characterize theſe dif- 
 ferent- volganized ſubſtances ; and it will bs 
10 little purpoſe that he adduces in proof. of 

n e ſhed volcano the remains of a 
current of lava, unleſs he properly deſcribes 
it, ſince the advancement. of this ſcience 
depends entirely on exact deſcriptions. of 

roducts affected by the fire. The moſt | 
able volcaniſts of the preſent time write 
after the manner of accurate mineralogiſts. 
Among theſe volcaniſts, the Srſt place is 

ertainly, due to M. Faujas de Saint Fond, 
25 ig ſufficiently. pda __ his Sir | 
4 fee 17 8 7 
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2 Se ©. hi nay in. motion. . W 1 ng 4 
a mountain is of a conical form, ear has a” 
cavity. reſembling an inverted tunnel on its 


top, or evident marks of one, and when 1 
from this tunnel, as from a central point, Aa 
number of ſtony ſtrata diverge towards the 
lower parts with a waving form, or with 
inequalities and tumours, we cannot doubt 
the preſence of lavas. It is equally indubi- 
table, when we are certain of the volcapi- 
zation of the mountain from other ſigns, 

and ſee theſe ſtony ſtrata ariſing from its 

| ſummit, and tending downwards, . with the 
wavy. appearance and inequalities before. 
mentioned, though there ſhould be no ap- 
parent indication of a crater. When we 
aſcend to che ſummit of thoſe Eolian Iſles 
in which the remains of craters are no 
longer viſible, we immediately diſcover 
conſpicuous currents of laya. There may, 
however, be caſes, with reſpect to moun- 5 
tains that have ſuffered the action of fire, 
in which, from want of local circumſtances, 


— 
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. wt may we main in doubr- wheat * 
ceunized rocks that preſent - to 
dur view, have ever actually flowed; This 
doubt J experienced myſelf, when 1 firſt 
Viſited the Euganean mountains, in conſe- 
gquence of my obſervations relative to e 
primitive rocks, and the experiments I had 
made on lavas in the furnace. I conſidered 
that it was poſſible the rocks of the Euga- 
nean hills might never have flowed in cur- 
rents, and conſequently that they could not 
have been lava, though they might bear 
very ſenſible marks of fire, and even the 
ſame with vitreous lavas; as I was con- 
vinced from the experiments J had made 
in the furnace, which, without wandering 
too far from my e I wil here mow 
| 1 7 8 77 „% # 


36 Chap. Xl I have polen of the fuſion 
of ſome porphyries with a hi6rn-ſtone and 
petroſiliceous baſe. The following are the 
appearances 1 obſerved ſome time before 
their fuſion. The pieces, though before 


their gg were ſcabrous and angular, 
0 * 


. 


grain acquired 1 e | 
rather vitreous than ſiliceous, even in thoſe ; 4 £7 
ſtones, which, having for their baſe; the — 
horn-ſtone, had an earthy appearances. 
The pieces, except that they adhered' by 8 
ſome points, preſerved their former figure 

and angles; which preſervation of the fis ; fa, 

gure takes place in other caſes that 1 ſhall 3 

er to mention. | Lo 


The feltfpar of Me St. oben —_ 
the adularia of Father Pini, loſt its change- 2 
able colour and tranſpareney, became white 
within, ſemi-enamellar, and vitreous exter- 


Un 
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i a kind of earth, which, from the place. ö 
where it is digged, is called biella, which 


ener reſiſts the e It is commonly 
. 


5 


und 10 be ee al alt 
: | __ and a very fmall. quantity of l lim "i 1 N 
1 e, refractory to the fire. of a — 
| "i „ aeg but ſometimes will fuſe when, ; it 
contains a rather larger proportion of lime. 
7 . Of, this. kind of earth I made dome ſmall 
- ſpheres and - cubes, which. I. left, four. r 
my five hours in the furnace; when the ,vitri- 
| fication had penetrated to the depth of two 
thirds of a line, and in ſome. even a. whole, 
line, and the * ey _ ee eg 
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EF f 1 e effets n lace in ee Their © 
| ſurface / aſſumes: an enamel. or vitreous 
ITY which in the internal part is leſs. 
apparent. In ſome, however, we find 
Points which have become vitreous, though 
theſe lavas before did not contain a ſingle 
„ atom of glaſs. In general, ey loſe that 
„„ Srain and texture, which indicate the 
primitive rocks whence they were derived, 
and: ogg ty or e all —_ Nos . 
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| fol prion» which have e rn [ 9 


by the. ks vin pre? Pas i prog 5 
of the furnace, retain exactly the conſigu- „ 
ration _ a before ns MON wh hr Fs 


; OY Ds 1 . 3 5 { | 1 15 5 
| " ee by hain N Leonfeſs that 7 
the firſt time I ſaw the aug mean moun- : 


tains, and found myſelf in a theatre ver 
n bee e by the Eolian „„ d 44 
| iſles, not to mention Etna and Veſuvius, I 1 
could not avoid entertaining doubts whether 
the numerous rocks, which in a great part 
form theſe mountains, owed their origin to 
yolcanic eruptions, or were pre· exiſtent to 
the ft ubterranean conflagrations, that had 
only penetrated them, infixing in them in- 
delible traces, of their action, but ſtill leav- 
ing them in the place where we at preſent 1 
ſee them. Every doubt howeyer was re- 
: WAVE and, x i Tron {BTR that 
theſe 


im) 


"Java; of which the poroſity of ſome of 


ctzchem was à very evident and ſatiefactory 
Proof. It is indubitable that the elaſtie 

= gaſes, which generate pores and vacuitzes 
in the rocks acted on by fire, cannot pro- 
c unleſs theſe rocks are ſoft. 


duce that efft 
ened ſufficiently to yield to the expanſive 
force of theſe atriform ſubſtances, which 


muſt preciſely happen in their actual lique- 


faction. This, though ſufficiently evident 

in itſelf, is undeniably proved by experi- 

ments 1 made in the furnace. When the 
porphyries with a petroſiliteous or horn: 
ſtone baſe, and, generally, when compact 
lavas aſſumed the fimple vitreous varniſh, _ 
and ſomewhat of a vitreous aſpe& inter- 


3 nally, but without the pieces conglutinating 
and forming one ſingle uniform maſs 
15 rarely or never contained bubbles; which, 


on the contrary, were conſpicuous and nu- 195 
N merous when the fuſion was complete, and 8 


the larger, the greater the degree of Ne 
825 ö * * eren the ny bodies. 
e 


sees eruption, or, * Hi ene of. 


they 


* 
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Th poroſity of volcanic rocks! is, therefore, | 

a decifivg. proof that they were once in a 
fluid ſtate. Several of the Euganean rocks 
are porous and cellular, as I have already 
| ſhown of more than one, and ial proceed 
| to ſhow of ſome qchers 5 


5 i ate 


5 — is a «dee on pre : 2 the ; «Bag 8 


the truth of the fact; which declivity 
compoſed of a rock with a horn-ſtone hats 4 
containing feltſpathoſe eryſtals, and full, 
both on the ſurface and in the internal 
parts, of round vacuities, ſuch, preciſely, 


as are: wks tas in dn wii dene 


oy Pr Ds few al ſet ai: on 
[oo Euganean lavas; and ſhall notiee that 
one of them containing bubbles, and that 
in a conſiderable number, is found in im- 
menſe antiien in, and on the bes of, the 


EE * 286 1 
8 . which has for Its baſe this hortt⸗ 
„ | 5 one. and emits a ſtrong argilla ible 15 odour; 1 
„ Kas'the colour of a dead leaf, a grain ſome- 
ek fandy, and a grear futiber of round 
1 - 8 pores, f fror 1 thoſe of 4 115 20 e ire diſcerh 80 
die to others ſeven lines in diameter. Man 7 ; 
of theſe pores are occupied, by cryſtallized 
on globules of carbanate of lime, produced by 
filtration. This lad̃ erer per n 
ance of being very ancien 
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Mater 1 Fu ES e e & 10 ba 
Tot weſt of liq of Rua 
de E fud great mates of a volcanic rock tha 
1 has fallen down, the feltſpars of which ar 
1 2 i exception to thoſe of the innu 
A avas deſcribed in this work on account of 
5 the extraneous bodies encloſed within em 
ns rock, the different pieces of 
of different co ours (ſome being aſh-gre. 
| edles roy others of a pale violet), i mY ay 
p ee ee with an dee 4 


FE 
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© Priſcatal, ,anidfometimes morpheus wach 5 


8 5 
brilliant plates. The largeſt are five thts 
and three ' quarters in n length. Each of tleſe 
feltſpars includes within it a ſmall portion * 
the petrofilicevus baſe, which forms in it à 5 
kind of nucleus, and occupies a confiderab . 
oo of its ſubſtance. But to what cauſe are | 
aſc ethis ſingularity? Lean conceive | 
no ether method of explaining it, but by 
ſuppoſing, that when the iategrant particles 
of the feltſpars, diſſeminated in the earthy | 
and liquid baſe, united bythe force of aggre- 
gation in cryſtallized maſſes, each of theſe 
maſſes included a fmall part of this ale, 
greater or leſs i in quantity. The rarity: of the P 
phenomenon, however, ſuppoſes a local cir, ' 
cumſtance, which had a direct relation to 


this ſingular combination, and of che nature 


| Thi Kaliſpansf fuſe in whe e e and 1 
come intimately mixed with the baſe i in ſuch 
a2 manner, that the reſult 18 a f ſolid, white, 
e claſs, With black ſpots, oeca- | 


Wc 


„„ 
Nec by the micas of that colour: which » 
0. mind. inan t meaſi Werne 


3 tall: 8 to pF ed 3 5 

1 lava, likewiſe from Rua; and two of he 

compact ſpecies, with a horn-ſtone baſe, 
and in chat v ee vl, think. more ＋ | 


cke ſides of. the road Leading uy; ( lig 8 
An to e ; e 2 * 2 


. 


This lava is whe," ag has the compact 
_ of fine. carbonates of lime, which it re- 
ſembles in appearance, fracture, and weight. 
It affords a few ſparks. with ſteel, and is 
© diRinguiſhed from other lavas by numerous : 
Points of a-delicate green, ſcattered over. the 
white ground; but which, to be viewed 
dr, require a lens with a ſtrong light. 
When thus magnified, we find that they are 


a ſemi- pulverous earth, which may be de- . 


tached with the point of a needle, and is 
| Placed between the fiſſures of mi gute amor- 
us _ of: Ons: white,” and. ex. 
| | 5 tremely 


quart „ which; however; does not .sppeat 
very probable, as it is found deep in the in- 
ternal part of the lava, where it is not in 
„che leaſt altered; or whether ir be an en. 
traneous and adventitious ſfubſtance. Be- 
ſides the quattzoſe grains, the petroſilicec 
ale — 8 e dial rens an. 


der 2 thombol : al form i thei Yet 


. 1 
esl Ne: 
ip my mh 12 POOR ä the. balſe 
of this lava, in the N be 01 a 
flux to cheſe quartzoſe grains, the refuſe 
being homogeneviis and lee e aamel, 
without the ſmalleſt” appearance” © of "any 
remains of the | the quartꝛoſe grains, or "the 

N as 48610; . ITO, LY 
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Alocher lava,” found on Aeli 1 ade "bs ts 85 5 


Ws, in übst Ca called the Pigo2zo, 'o ppoſite 
vor. nn, "Us a 


7 - 
* 
— g! OO RE OE RPO wer wo” On * 2 


——— — 


8 * 
FOR” > 1 * 1 . » 
r — „ w 


| ( 290 * 5 
Cabos is in no reſpect different Ses 


* 


except that the quartzoſe grains are not 
accompanied with green ſpots. It e 
in the: bande he ſang wien produck. 
ar Naas Nu uo we . Lorena) 8 
77 a lava which deſerves, our notice, from 
its being reduced to ſuch a ſtate that it is 
pulverable by the mere preſſure of the fin- 
ger. It has an argillaceous baſe, and con- 
tains an abundance of feltſpars which haye 5 
5 preſerved their priſmatic. figure, but are ne- 
vertheleſs pulver ble. It is rare, in volca- 
nic places, to find fel tſpars ſo much injured, 
even where, they have been acted on; by - 
4 ſulphureous acids; af which there are here 
no traces: and therefore this decompoſition 
| deer ms. to be derivable from the humid ele- 
ments, and other cauſes. i in the atmoſj phere, 
| On breaking this lava we diſcover | ſome % 
minute octagonal and hexagonal. priſms, | 
obliquely. truncated, leſs ſoft than the baſe 
ich . they are attached. They do not 
in che leaſt ap SF he Se of either 


1 292) 25 
ſhoerls or feltſpars; and, in their. external 

characters, ſeem not to e ee 
| from. the lava afelf.. 88 244% 28 


Among the ao of the pitch-ſtans | 
lavas already mentioned there i is one which 
muſt peculiarly attract the attention of vol- 
caniſts, from the pumices it contains. Mon- 


ſelice, one of the Euganean mountains, 


which ſtands detached, and is of a moderate 
extent and height, is partly compoſed of a 
white argillaceous lava, of an earthy aſpect, 
in which we find this . peculiarity ; only 

| Pg while the pumices of the pitch-ſtone 
lava are derived from the parts of it being 
: dilated and tumeſied by gaſeous elaſtic ſub- 
4 ſtances, thoſe of the preſent lava appear to 
be adventitious, conſiſting in white globules 
| eaſily ſeparable from the baſe, from which 
probably they were taken when it was in 
a fluid ſtate, Except that they are leſs, 
they. conſiderably reſemble the pumiceous 
_ globules. of Pompeii near Veſuvius ; and 
both, in "the, en, R a n | 
"8 enamel, 


"Uz bs gut This 


Dy; 411 


Tn} 

* This 1 befidierths 3 eontatus 
elegant | feltſpathoſs cryſtals, which, toge- 
ther with it, ae vitrify in the _ 

nace. ü 6 


. 12 1 ; ; 4 


fi e mts was: 2950 llt which 105 
viſited; Ats ſummit is compoſed of a grey 
compact lava, which has a horn-ſtone baſe; 
affords ſparks with. ſteel, and contains mi- 
eacegusand;felt{pathale cryſtals, - This Java | 
* tee Plares in n ene e 

xt Irfan Ge 10 ard agoconiiigts o1 
Hilo oo rl er Ty 1 hah , 
„Tod theſe lavas, which. T- found. on the 
ſpot, while accompanied in my refearches 
byathe Marcheſe Orologio, I ſhall add a 
few others from the Monte del Catajo, . 
which were afterwards noticed and exa- 
mined by | that" illuftrions nobleman and 
naturaliſt, WhO viſited every" part or that . 
mountain to which Bis Willa i is contiguous, | 
A. ted ſpecimens of the ſpecies 'of 
moft : : importance, - "obſerving the places | 
where they were found. At my requeſt 
b . thee to 1 with their ſe. 
2 EE 8 ou | 


f 


„„ 02 
veral deſcriptions, which J hall here briefly; 
give the reader, only making ſudh alters- 
tions an n to * nene e 

l aid) i $5029 5b 
A one 6 the e ieee che Eu⸗ 
ganean mountains. Its baſe: is feltſpar i 
the maſs, but it is with difficulty: recog : 
nized from its exterior characters; | theifire 
having changed it into a vitrecus lavalo rt 
is of a cinereous colour, eompact, but not 
very hard, on account of its numerous fiſ- 
ſures, It contains cryſtallized mies and 
feltſpars; and the enamel it produces in 
the furnace; ſimilar to that of the pitchs 
ſtone: lavas; forms one /homogeneous maſt: 
with the n en en feltſpars: : :: +0 


3 


1 n . 20 gi or ht 


This ee nich the nohle pelasw ob 
the Marcheſe- degli Obizzi is built, occupies 
an extenſive tract of the ſides of Gatajo, 
to the ſouth; and branches off, likewiſe, 
to the north-eaſt; though, from its being 
there in a ſtate of the greateſt decompoſi- 
tion, it has. loſt the characters of a vitreous 
_ and taken thoſe of an earthy and 
b 93 e 


OOTY 


Wn Feels The experienced, 
may ſtill diſcern within it the vitreous 
| lineaments ; and I am convinced that; were 


Ip deep excavation to be made in this lava, 
we ſhould more completely diſcover its vi- 
treous nature; as; by the ſame means, we 
Ae de esd n, of other ſtones, 
A erer volcanized, the ſurface of 

5 12 3 uren action of 

: PTS eee 5 gf 2 el 

Fas exrofiing ith al, gi Tas gt ge. wr . 
un eee part lh this decompoſed 


| NR ber it it among the lavas. Similar to many 


me, ſtones, it is ſurrounded with 


cruſt, which attuches 


e che e a contains a number of 


* 


micaceous points, en e See laminæ. 


. 


Bas wee find ſeveral globes'of petrofilex as 
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1 ee een Inace it ae White, and 
| in” vitreous coating': the 
55 pic, howerer, 90 1 loſe m ir primitive 
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N "This lava is is du nd ot about one 
Aus ter of the aſcent up the mountain, 
and continues to the top: it i is alſo met 
with inn detached pieces along the declivi- 
ties. The baſe of this lava is # compact, 
heavy trapp, of: very fine particles, inter- 
rupted with feltſpathoſe ſcales. It has the 
black colour of iron. The furnace changes 
it into an enamel full of dubjiſes'? Mit it ; 


ile 2800 per A pick x ES Ty CY: 


* III. This ſpecies is in part burled ik 

in the lava No. II; and, in part, iſſues 
from it, forming tortuous! veins of nen 

ſizes, and running in v bi nd, 
one of which: — the decompoled | 
_ vitreous! lava No. III. The baſe of this 
de an extremely bs en | 
It ret 8 ne gr pa 212 ak a 


ts! of a 10 y 15 

black. Its lane che cke eee com. 
plet at the end of- FORT DONE: 
+ 105 V _ \ is ae — a EF 
on K 1 competed: 


295 0 „ 
compoſed in the N „ manner as tome | 
Trat s of, that: of, No. I. Its bafe is argilla- 
| ceous, and ĩt attaches to 3 tongue; the ſmall 
cexyſtals of; black mica and feltſpar which it 
eontains, Are. however, uninjured. This lava, 
Hkewi iſe, Worn .b in eing. from Ahe body of 
that of No. 11. 5 le i e 


2 8113 8 ae 2 N 
. WOE r 14 I 


Mgt ines fy 1" Los kid 


| - ke produc. in the _ is a femi-tranſs 
het grey glaſs, with the fuſion of the 5 
keltſpars. This lava has the peculiarity 5 


ef, firongly attacking the crucible; com- 
ining With [they garth, of whigb, it forms | 


round the ſides peg Fg t 


* 7 * 4 


Parent gli. Ne bln WONG: # 

* e Aba: echt; al Pad SIC1 EO pO 

9 10 . Beſides kevergl bed oh pitch-f ; 
hen 1 d be, formation e 


Carajay: chere is ones near the ſummit, 
towards the ſouth-weſt, : interſperſed win 
ee very fine white, ſtreaks parallel 

10 each ober; and which; form a ſtrong 
| contraſt to the red ſtreaks of the pitch · ſtone 
lava. Theſe white ſtreaks, as far as I could 
duccver, are | the lame las deer * | 
2 6 3 


| 20 * rendered fuck by.the -ltration 5 
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Marcheſe eee Lat on vat ae 


inf: ** through 
ny | Giffard of the lava. EE” 


+ 14 = 58 N 
* 


Dot. Ae Ant, watts 


it eee i 


Gmilax * that afforded by; the-other pitchs 
mh meter i had l the in, : 
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0 Near 5 top of the fiſt fammmit” (che 


q 
- 


: Monte. del Catajo is bifurcated) © there is a 
08 ſpacious irregular plain with many in- 
10 « equalities, which I incline to ſuſpect was 

6 an ancient crater deſtroyed by time, and 


« filled by the falling in of its fides. We 
« here find enormous. maſſes of a ſpecies of 
6, breccia, or pudding · tone, compoſed of 


« ſmall fragments of many varieties of lava, 


2 agiced, and bound. Arm? in. a haxdex 


7 . ay 
We 2 1 "464134 Sac {3% 0 5 ies; * 26 
* 
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„ conſider 


8 7 268 5 
„ eonlider it eh deſerving attention. Black 
3; | Ghoetl in the maſs conſtitutes the greateſt 
part of it. It is found in pieces ſurrounded 
by a grey earthy cruſt, which attaches to 
the tongue, and is 4 decompoſition of the 
fhoerl. The cruſt in ſome Pieces is is ex 


tremely chin, but in others extends to a 
greater or leſs depth; - and in ſome leaves 
only a black ſhoerlaceous point in the mid- 
ale. Theſe fmall pieces are uſually argu- | 
lar; whence we may infer that they have 
not been in a fluid ſtate. They are all 
bound together by a cement, ſmall in quan- 
ty, of a pale yellow colour, and a vitreous 
5 aſpect, vrhich is likewiſe changed by the de- 
3 corhpoſition. ' The breccia in the furnace i is 
| pw to a bl ack and b ere OE on | 
The 4 of this W e 
to be conſequence of the gaben of the at- 
moſphere and of ume. The ſhoerlaceous 
| fragments evidently: 8 that they exiſted 
previouſly'to the vitreous ſubſtance ; which 
paſſing over them when it was in a fluid 
hn includ ec "them within it, and formed N 


0 — 


one 


„„ BU 
one e body with them. They may, alſo, poſs : 
fibly be ſmall fragments of a very ancient 


lava, with a baſe of ſhoerl in the maſs; un- 


leſs we rather chooſe to ſuppoſe that ſome 2 
vein of ſhoerl, broken by the impetuoſity of 
the elaſtic gaſes, and reduced to minute 
| pieces by the ſhock,” has been throw out 
from a volcanic mouth, v thout. having b en 
fuſed or mg by the fre. "WWF 


VII and laſt Lara. Though tt 1 0 95 8 
cifically the ſame with No. II, it claims to 
be diſtinaly mentioned from the manner of 


its conformation. About half way up one 


of the ſummits of the mountain, there is an 
5 overhanging precipice, from which go off 
two ranges of priſmatic columns; the one 
higher than the other, but both nearly ver- 

tical. Their height differs from thoſe of 
one foot to thoſe of three. When we conſi- 
der the precipice, or rent in the mountain 
to which they adhere, and the circumference 

of it, we perceive, that, when it was entire, 
they extended to but a little diſtance from 
| their central point, The baſe of this column 
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THE facts explained in the preſent chap» 


ter are highly inſtructive, from their teach- 


ing us the nature of the different volcanic | 
rocks of the Euganean mountains but 
they are ſtill: much more ſo from their ena 


bling us to form a compariſon between theſe 


volcanos and others in Italy and its vicinity, | 


either extinguiſhed or at preſent burning. 


We are taught by obſervation and experi- 


ence, that nothing exiſts in nature detached 


and ſolitary; but that the whole is connected 


With a variety of relations, and that we can 
acquire ani accurate knowledge of no ſingle 
part but by means of compariſon. In my 


other works on phyſical ſubjects, I have 
conſtantly, made it the primary object of 


my ſtudies and reſearches to analyſe and 
compare the facts I diſcovered with each 


ph and with ſimilar facts diſcovered by 


A 


2zione dell Hole Elettridi degli Antichi- 


(302 ) 


ave authors; and in the preſent work 1 


aly ſhall not depart from a method 


| which. appears to me beſt adapted to en- 
large the limits of our Knowledge of nature, 
and increaſe the treaſure: of uſeful ſcience. 
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ni * he ſea is now 8 miles di- 
ſtant from the mountains of Padua, it is 


beyond all doubt that it anciently waſhed 4; 


them; as is proved by the calcareous car- 
| bonates, and their horizontal ſtratifications, | 
| beſides the marine ſhells found on them, 
and mentioned by many authors. Ir 
ſeems (equally indubitable, from the ob- 


ervations of Sir J. Strange and the Abbe 


a Fortis *, that this group of low mountains 
and hills was once ſo many volcanie iſlands, 


eſembling thoſe of Lipari, Ponza, Santo 5 


nne, and innumerable others * me ame 


* Kemotia Geografics-Fikica intorno 1 vera 12 
A Me- 
moir relative to che te true daham ef he lues n 5 


K Anci 
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i canos of. Palit 6 any raten 1 Jp 
- has gradually diminiſhed and diſappeared, 


nothing remaining but ſome; feeble. reſidue i 


in the well-known warm baths. This an- 
tiquity, it cannot be doubted, likewiſe, is 
the reaſon why theſe mountains, notwi 
ſtanding they ſtill retain. the figure N 
characterizes them as volcanic, are greatly 
chan ged in their external appearance, being. 
deprived. of their craters, probably by the 
| id in of their ſides and the effects of 
rains; as alſo their porous and ſcoriaceous 
= having been. Ned to e ble 
earth by the indi {try 
nity of theſe. places to an that, be 
long been cultiyated, may likewiſe: hay 
: greatly contributed to diminiſh their ori 
| Sinal wild aſpect, and render them yery 
different, in conſequence of cultivation, 
from other mountains whieh, though they 


have long ceaſed to burn, have” Ns _ 


5 ag of e 6nd Rus en 


1 ny hero be: e proper to o conſider bon 


/ 


Bille have with thoſe seed by other vob 


ecanos more known to be ſuch, as theſe 
are not ſimple Tones, but compound; ff 
mean what are called 'Tocks.  'The'lavas of 
Ftna, which uſually have for their baſe the 

ern ſtone or ſhoerl in the maſs, contain 
fleltſpars, cryſtallized thoerls, or chryſolites. 
Feltſpars, garnets, and cryſtallized thoerls 


are incorporated in the lavas of the yolcanos | 


of the Eolian iſles, in à baſe of petrofilex, 
- horn-ſtone, and ſhoerl in the maſs. | Petro- 
lex, horn- tone, and garnets are conſtantly 
accompanied by ſhoerls, de and mi- 
das in the lavas of Veſuvius v. Thoſe er 
Warn With a horn-ſtone baſe abound in 
54,” Thie jiſlands of PonzZz afford 


9 hath =prahitous/ and filiceons lavas, accom- 


e ag with ſhoerls, feltſpars, and micas; 


and St. Fiora in — is on pen of 

granitins lavas qo": e ucts: | „„ ae | 

Fiz HG: 29 . 85 r 
273 4 Gioeni, ubi fp. F 
I See Chap. V. T | ” 
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The baſe of their lavas, Which is hoert, 

* | Geltſpar i in the maſs, pitch-ſtone, horn-ſtone, 

or petroſilex, is combined with feltſpar, 
cryſtallized ſhoerl, or quartzoſe grains. And 
though I only examined a part of theſe 


| _ _——— yet, from the more extenſive _ 
obſervations of Sir J. Strange, we are au- 


thoriſed to ſay that the nucleus of them 


all is compoſed of this ſtone. It is there- 


fore evident that the ancient ſubterranean 
fes, which have laid waſte a great part of 
Italy and the adjacent countries, have had 
their ſeat in theſe rocks; and, who can ſay 
to how immenſe a depth they may have 
e ntended beneath the ſurface of the earth? 
I I fay beneath the ſurface, becauſe, though * 
by the violence of volcanic: fires large and 
numerous maſſes ariſe above the ſurface, 
both on this and the other ſide of the 
Apennines, they never, or ſcarcely ever, | 
coneur to the formation of theſe, which 
principally reſult, as may be obſerved in 
many parts of them, from the calcareous 
vol. III. JN carbonates, 


* 4 zob Y 

LC carbonates, ſteatit es, arenacious ſtones, 
al and'of a ſpecies of quartzoſe, micaceous, 

" (Chiſtus, on which, in a great meaſure, 
they reſt. It is not, however, improbabls 
that tkis order of rocks, unaffected by tho 


fire, lies buried Ron the wn. e of tho 
Moe” . foo 1 8 yh obs 


1 Made no W to ee . 

ä mountains, which we know to be at once 
of a volcanic and marine origin. W 
| have; likewiſe, no accurate Hthickogry: of 
that intereſting country. But from ſome 
ſpecimens which I received from ſome 
mfiends, and, among others, from Signor 
| _ Giovanni Arduino, and eſpecially from 
the converſations I had with him on the 
"a ſubject at Venice; 3 Tos clearly underſtand „ 

dt the lavas found there have rock for 
their baſe; which rock is ſometimes A ” 
petroſilex, and ſometimes a horn; ſtone; th, 
| extraneous wi blir'thedk b 
are ſhoerks, feltſpars, and micas. Ronin 
ey wah WK 1 is e * 


2 $a, 4 


F 
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4 10 ſhould wander b ad the limits 1 
have propoſed to myſelf, ſhould I proceed 
to conſider the nature of the ſtony ſub- 
 Nances- which have been acted on by vol- 
canic , fires out of Italy, and have been de- | 
| Frribed by naturaliſts of experience and 
worthy of credit. I ſhall only ſay that, 
_ theſe deſeriptions ; are ſufficient to, ſhow. that, 
they 22 ON almoſt. all, rocks or com- 
pound ſtones. As therefore the fires . .of 
volcanos _—_— to a prodigious depth, 
as. may be deduced from the vaſt moun- 7 
| tains they raiſe above the earth ; ; it follows 
that theſe rocks, beſides conſtituting nu- 
merous chains of very lofty mountains, 
deſcend to an immenſe depth, even ig 
thoſe places where we ſhould not know 

that they exiſted, were they not diſcovery 

ed by fiery. eruptions. We thus perceive 
| how extenſively thoſe rocks contribute to 

# orm the rind, or ſuperficial coating, of 

l this globe ; I. the only part of it which 
man is permitted to examine; and which 
me never could have obtained knowledge 
* 2 1 


"= MJ Ms "Giferone b bales of: BY — 

lavas Ave engaged my attention; the 

feltſpar in the "maſs, the petroſilex, and 
ite pitch-ſtone. The former of theſe is 
1 _ changed by the action of che fire into a 


vitreous lava, the equal to Which I have + 


not ſeen among the products of any other 


deen already obſerved, that in the Eolian 
Iſles the feltſpar in the maſs has contributed 
to the formation of many lavas; but theſe 

\ cannot claim the name of vitreous, ag 

they retain more or leſs of the external 
ee of the feltſpar; or this felt- + 
ſpar has paſſed e ee into glaſs bud __ 
_ 155 5 | 1 + FI Fs oh 


| The p leit, en a kind 
155 general exception with reſpect to ae 7 
Eolian volcanos. We have ſeen that 

many of weir lavas Pere the n 

. - bo - 

7 Ee OO 


ö . volcanos that I have examined.” It has 


r their "EW This Ra ; almoſt always 


en preſerves in thew ie e 


characters; but it is a6gompan 
principle, if I may uſe the expreſſion on, 
fibroſity and expanſion in its parts, "which 
exhibits no obſcure ſign of its having been 


acted on by the fire. The lava with a 
88 baſe, of the crater of Vul- 
ceeno *, is the only exception. On'the con- 


trary, ben of the Euganean petroſilices, 


: with reſpect to their texture, grain, com- 


2 els, and ee ſo exactly reſemble 


characterized natural 


; for thei, if we e did not find that x they have 


Any. n e is not bod to che Eu- 


ganean volcanos; it likewiſe appertains 


to thoſe of the iſles of Ponza, as has beth 
ſhown by M. Dolomieu in great numbers 


of lavas with a petrofiliceous baſe. © "Theſe 


| apes as we find it W to e 


* See Chap. X XIII. 


Ihe 


| 1b cannot but greatly excite our -adini> 


. from 


mon fire, how: Thich: TS flone can be oY 
; od „ one of gs e 
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„aflly, theidtas mal A pitets OY baſe, 

which! are very abundant in theſe moun- 
tains, are a third object deſerving our 
attention. It is not certain tlat Etna or 
Veſuvius have. ever thrown out 2 ingle |, 


_ * fragment: of them: and the ſane obſerves 


tion may be made of the reſt of wat 
gran fields. In Lipari alone, among all 
ne Zolian iflands, I have found detached 

and ſcattered pieces, but which had rather 
pPoaſſed into the ſtate of enamel . The 
xolcanic pitch-ſtone i is not. peer to the 
 Euganean mountains: the volcanos of 
Huhgary and. thoſe' of Auvergne furniſh | 
dame noble ſpecimens of it. It remainga, 


however, to enquire whether it is to be 5 | 


_ claſſed among the lavas, or rather whether 


e ever ande currents. - We may be 


e Chap: Wy 


ot |. „„ ſatisſied 


8 4 | 3 


« 3¹¹ 4 


6.424 


tlsfied that it muſt, as well ag the pitch- 
ſtones of the iſles of Ponza, from the ob- 
{ervations. of Dolomieu, According | to this | 
author, the. ſimilar kinds of lavas found i in 
theſe two countries have for their baſe the | 
feltſpar, with a very conſiderable quantity 
of ;magneſia,* * ? and, in a note to his work 
on the iſlands, of, Ponza, ſpeaking | of the 


. W £4 


 Vieentine lavas, he remarks, that be found 
— them ſome. productions of pitch- 
ſtone, which he could not conſider. as a 
true > volcanic. product, but rather 2s 4 con- 
eretion formed afterwards by the decompo- 
ſition of volcanic matters; and that they 
contained A. great. quantity of magneſia. 
From which 1 we may gather that magneſia, 
in the opinion of this author, i is one of the 
Aae principles of. the Pitch fh 0 nes 
volcanos. The truth however is, "that 
in the three analyſes above mentioned, of 
the pitch-ſtone lavas of the mountains of 
Sie va and Bajamonte, two, of the Euga- 
nean mountains, 1 did not find an atom of, 


"ps earth. 
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calon, che evident nden of 
Fito pitch-Hone lava; and on 
analyſes of petroſilex made 
by others, with thofe I have made ef three 
Piteh-ftones, it Win be bound that they 
perfectly Ie py o other difference 
Aeter ring notice, 2 but hat the petroſilex 
uſually co utains no iron,” of Which very. 
7 5 won was s pune 3 in the e OO: 


Don "rs 125 at oth, 9 25 15 4 i . a Fs 7? 2 WY 8 2 bs . is 
= a 775 Ee 


gf 
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* i As 2 oY 2 been "already os, a 


pitch-ſlones. that are not Teen | and 
51 8 ien are, are ef the ſame "genus, | 


1 find. 2 difficulty in 5 in belle lering that 
| 587 of the latter as been fe m the” 


ww 3 x 7 * 1 ter , 1 
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e the volcanos in the two Si cilies;” 1 habe 

alwa ys been." attentive to diſcover 'at what 
| Fi" of heat they fuſe in- our common 
fire, that I n che activity of the 
3% Cu 8 ſubterranean. 


a 


nean cas dym bich they 
we ban: melted. I have proceeded in 
e ſame - manner with raſpedl to the volca 


1 rocks: of the Euganean mountains, _ 


ploying conſtantly the ſame fire, I mean 
that of the glaſs- furnace. As to the baſes 
of theſe rocks, we have: already ſeen that 
not one of them proved refractory, not 
even excepting the hardeſt and moſt com- = 
| Pack pendler -which have formed cur- 
5 The feltſpars and micas, with which 
the, Enpantan | reg fo om 99! = en 
I WY Fuli - 8 * | 9 
„ E 2 15 
The ſp falkility of "a feleſpars excited 
in me ſome ſurpriſe, .when I conſidered the 
infuſibility which, if not conſtantly, i is very 
frequently the property of the ſame ſtones in 
the rocks of other voleanos when expoſed to 
the ſame degree of heat; and, as I obtained 


the ſame fuſion when the Tasten feltſpars 


were detached from their bafe, it cannot be 
alleged that this baſe ſerved as a tus. A dif- 
ference ſo remarkable; it ſeems probable, can 

only proceed from the different proportions 


of the le titus principles, un! e 
chooſe to ſuppoſe that i in the Eugg pean felt 
pars, beſides the ele ents common to thay 
* None, there exiſts. ſome other which facili» 
FN dates their fuſion, though it is imperceptible 
| to the eye, the r e appearance 
fuſible exactly reſemblir at or, the infu- 

. ae, 10 15 ws: IO an Ut 


o ; * „ 


Wich 8 to the . — def in 7 


enn fire, of the lavas of the Eu 


mountains, it is found to be exactly the 

er lavas, I mean an 
dear: from what has 
1 been ſaid above. The action of our com- 


ſame with that pf 0 
| enamel or glaſs, as ap , 


- mon fire, therefore, deſtroys in theſe volca⸗ 


| ie ; Products that primitive. characteriſtic : 


The baſaltes of Volcano and 4 Felicuds 5 
| produts of fire, and equally ſo are thoſe of 


"Monte Roſſo, Monte Ortone, and Catajo; 

for they are integrant parts of continued 

5 5  Yolcanic rocks ; which truth did not eſcape 
VHP | | „„ the 


EY 8 
. 


*S + 0 3s ) 

„ wthe- acelloblerrationier: Sir J. Strange and 
other dilerning naturaliſts. It deſerves re- 
Werl ente that the trapp has'taken'a - 
priſmatic configuration at Catajo, in che dry 
Way, and in Sweden in the humid, as ha: 
been elſewhere ſhown, This may teach 
us, that we can only determine by local 
eircumſtances in Which 8 Mart two ways 
| balaltes have been formed.” ee 


Theſe two ways, however, have Wide 

: in the formation of the hills and mountains. 
boek Padua, as appears from the mixture of 
calcareous carbonates with lavas. This 
* combination, which is not found in the Eo- 
lian iſles, but is obſervable in the Vicentine 
mountains, at Veſuvius, in the extinguiſhed 
volcanos of the Val di Noto in Sicily, in 

| thoſe of Portugal, and Germany near Old- 
Briſach, and probably in other volcanized 
mountains, ſhould incite the naturaliſt to 
enquire which of theſe two contrary agents 

was prior in point of time. I ſhall not enter 
into this queſtion, which indeed appears 
to be precluded by the obſervations of the 
1 Abbé 
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RXPERIMENTAL ENQUIRIES RELATIVE 


TO THE NATURAL. OF THE GASES OF 


- THEIR ERUPTIQNS- + . 


L 5 - Wes. Ys. ; 3 
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The Af and of the 3 . 


ced by ſome gaſes of bolcanot and thoſe of 
|  athers generated in lavas, and other fumilar \ 


, *-/abPances, when re-melted in our common 
fire, may en zh 


lain height with volcanic Producte, exp 2 
I fire of a ebemical furnace, aud eum 


municating with a peuniatic-chemical 4 


N prepared with mercury Experi- 


ments made in this manner on the ſpotted 


as of - Lipari—-Phenomena obſerved 


 eoithin the matraſs during ignition NLD 


LS. Fas appeared above the mercury—Ebullt- 
© ® ont Hate in which the glaſs was found 


when 


7 & us to diſcover the nature 
1 the former, by inveſtigating that of the 
ati. of. clay, filled to a cer- 


W 
7 ” 

S's 

5 , 
XY” 


when left to cool in the —_ 75 5 
Ing been eight hours expoſed to the 
V/ reaſon to belist 
an effett either of the atmoſpheric air in- 
cluded in the intenſticet of the glaſs, or of 
any permanent gas — Conjetture that theſe 


the matraſs in tbe 


6 e Y 


e that the- Bubbles Abr 1 


bubbles proceedet# from the gaſification: of 
the glaſs Hſelf, occaſioned by the vehemence. 
of the heat Prof of this conjecture in the 


pur ęſi glaſt f Lipari — be breaking.'of 
Brongeft heat occaſioned 


by this: gaſefication—Gauſe: why the 


-Bitaking of a third 


Pneumatic apparatus— Bre 
mairaſt by tbe violent 95 cation of an 
- enamel of I/chia— Enamel of Procida dur- 


ing the gaſification Jublimed, and adhered 


the ſides of the matraſs in the form fa 
-& thin cruſt, ani enamel points —Confirmation 
of this in another matraſs, uſing the ſame 
enamel — Evident int of this ſublimation 
in the fuſion of ſome volcanic: . ſubſtances 
914 Placed i in the furnace in covered crucibles 
TH —Reafon why this ſublimation does not 
of 8 in every. . Kali- . 


lou | 


0 %, x 
rendered gaſeous does wot pa into the” 


i I rimente on fix other ke. which 
95 Produce little or no gas in the furnace, but 
2 e bderable n in matraſſes, witb- 


£5 candle on that the bubbles and inflations. of 
various ſizes, which we ſo frequently ob- 
"forms in the productions of volcanos, are 
not the effeft of any permanent gas which 
as acted on them, but of an aeriform fluid 
un pr oceeding From the exceſſive ſubtilization 
of thoſe productions by- means of heat— 
Not but that volcanic Product, expoſed to 
our common fire, ſometimes emit Permanent 
ga. Proc, deduced from. fafis on v 
ſmaller ſcale, that this azriform fluid, in 
_ tbe deep receſſes of a volcanic crater, being | 
abundantly mixed with the liquid lava, 
and flrongly excited by the ſubterranean 
 conflagrations, may, by its violent force, 
raiſe the lava to the ſummit of the crater, - 
and compel it to flow over the ſides and 
* form Furrentos Angier proof v7 this fad, 


* 
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4 A brincipally that. of 


- | 3 whe and the fea—The. 


"declare uitger ah pa . eg 
q quakes, ſubterraneous roarings, and burſt 


be ſides of the mountains, forcing the lava” 
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— IN gene by MF. ee 27 eee 
5 4 e other more powerful gaſes to explain \ 2 
4 theſe ern 85 


57 8 however, 5 . | 


Abe preſence , theſe dif- 
Ferent Safe clearly. es in 2” 50 AE 


more terrible gecrion⸗ of he «ag 4 

more energetic concurs, that ic, water, 5 : 

"the fea, reduced. to. va- 

ur — Connection between burning. volca- | 

4 adden retiring. of _ 
. the latter, inube vicinity of Veſuvius, at the 
time af: the mg terrible ee. probably | 
enge by great guantities of 8 Fi 0 
bei abſorbed in the caverns. of the e 
tain Experiments and accidents - W 
eto the terrible nature of the aaa, 
008 Sting 2 voleaners i in co uc 


3 Ae ee ee, e vater a 
Jualling upon a Burning v. 20 may be ra- 
Fable to produce exploſions, as it is certain 

it vill if it inſinuates itſelf in from below, 
und iti vapburs cannoſ otherwiſe obtain * 
ede out. Muter falling upon oily and — 
 » boiling matters generates | feeble exploſions, 
 obich" ſetms to favour the affirmative—_ 

Argument: for the negative ' deduced from 

"the ecke of water poured on ſome melted 
Subſtances, hieb are more analogous than 
CR, 1 tbr liqueſin : matters $0 volcanor— 

Wo expto of on o detonation ” verafioned. by 
©. woater Ne on cryftal liquefied in the 
urnace Curious Phenomena obſerved. in 
_— experiment —Similar effects praduce ed 85 

. by Tetting fall the fame fluid on iron or 

ropper in a flate of - fuſrton—Exploſions 

and detonationt in water, at ſoon as it 
| ann e ſurface of melted tin of. lead— 

- Theſe. raplgſtont greater when the- water 

remains encloſed within theſe melted metals 

: \ Remarkable diverſities in theſe erpelv- 
ments — Exper iments on lavas melted in the 

Conn.. „  famaco- © 


F ( 322 ry, FT ; 


2. ee * 9 | 
ron more FI water penetrates into them— 
The reſults the | ſame. "when ſea-water. is 
7 Mead of ref Concluſion, "that 
TI: fo of producing ejeftions 
oben 11 falls an the. burning craters f 
volcunom z but that i muſt produce very 
_ +. violent ones when it penetrates into "them 
i from below: or by the. fides——-The thfferent 
bermanent gaſes: afeoverable in volcanos 
gem alone to be theicauſe f tb more mo- 
1 derate and finaller erußtiont be fymp- 
rome, and iucęſſant <jeftions, V Stromboli 
eee be cauſed hy the evaporation" of 
5 ater, dor by that. of the liquefied lava, 
. N depend" on the aftivity' of fome 

1 "F Permanent gaſes —Enquiry whether this 


Fat be bydrogenous—That ſuppoſition. Ive = 


—fefted— It cannot". be fappoſed' to be atmo- 
" ſpherid. air be bypotheſis "which" bas 
recouiſt to axygenous® gas lo explain'the 

rr "of «the, prog: > dg orci 
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HAVING zahn the delription of the 
products I obſerved in my excurſion. to, the 
Euganean mountains, I might conſider my 
volcanie travels as concluded; but agree: 
ably to the plan I propoſed to myſelf in the 
Introduction to this werk, it ſtill remains 
for me to diſeuſs ſome particulars, Which 
have a relation to-volcanos; i in general, and 

are too intimately connected with the ſub- 
jects hitherto treated of to be omitted, 
without Juſtly incurring the blame of the 
reader. In various parts of this work men- 
tion has Seen male of the gaſes of volcanos, 
It has been ſhown, that, by their elaſticity, 
| ſony ſubſtandes fuſed in the fire are rare- 
fied, inflated, and become cellular; as is 
proved by a great number of lavas, | glaſſes 
und enamels. We have ſeen: that, by the 
violence of theſe gaſes, the Iiquefied matters 
are haſtily raiſed from the bottom of the 

ctaters to the top; filling their whole in- 
| "real capacity; and flowing over their 
ſides lince, by the action of the ſame 


4 


1 gal, we frequently. obſerve ſimilar pheno- 


3% 5 Ya mena 


( 324 ) 
mena in the furnace. But, in the preſent 
| 28e, In which natüraliſts and chemiſts are 
10 earneftiy employed in analytical re- 


ſearches relative Py he nature of- atriform | 


_ fluids; it is not ſufficient t to aſſert and prove 
the preſence of gaſes in Iqueffed volcanic 
produge 3 ; it is likewiſe ificumbent on us to 
avour to diſcover their Peeuliar nature, 

uy thus prepare the means to aſcertain 
what wor ward myo WER in = eee 


= 6 
5 


18 
ib 3 erden object phi out 
in the Introduction, and which well merits 
Adiſeuſſion, is the enquiry: relative to the 
activity of volcanic fixes. It is true, that 
from a number of experiments which 1 
made in the furnace, both on volcanic pro- 
ductions, and on the primitive rocks, almoſt 
all of which I ſubjected to fuſion, it appears 
to be proved that this activity may not be 
very great ; as a not very: ſtrong common 
fire is ſufficient to produce the ſame effects. 
From theſe experiments we certainly ac- 


Auire ſome e which we wes 


. not 


D 
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( 325 ) 
not before i in poſſeſſion; but I do not con- 
ſider the problem as undeniably ſolved; 
ſince to theſe facts a great number of 865 
of a contrary nature may be oppoſed; f 
Which, as they are related 7 writers well 
deferving credit, I cannot omit the exams 
nation. I fhall impartially confi der the 
Weight of each, and . 5 2 re. 6.4 
rs incere and | unbialſed opinion, 


* 
" aa 4 4 _ 2 
. T4 303 4 


Tele two fubjects 1 mall Nl to 

conſider in two chapters, between which 
I ſhall inert a very ſhort one, "containing 
an account of a chemical diſcovery made in 
the courſe of my experiments. | Theſe will 
conclude my enquiries relative to theſe 
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"Having obleryed' that the bids vacui- 
ties and tumours, which are generated by 
atriform' fluids'i in many lavas, glaſſes, and | 


enamels, are likewiſe produced by the ſame 5 | 


Huaids in the fame bodies, when expoſed 10 
common fire; 1 determined to avail myſelf 
1 chat means to diſcover the nature of 

* 4 TK: 


| theſe fluids; Lreſaly dy 
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In conſequence, to 
fuſe, within/ matraſſes various. volcanic pro- 
duds.;; ſuch, eſpecially, » 8, by the ſupera- 
bundance of their gaſeous bubbles, riſe from 
the, bottom of the exucihles, and expand 
over them. 1 fitted the necks of the ma- 


5 traſſes 9 4 chemical pneumatic ap Ne 
with mercury, in order to collect and « 


mine the gaſes which. ſhould be diſe aged, 
by the action of the fire, from the liquefied ; 
ſubſtances. The matraſſes were of. clay, of 
| the, ng, kind with that uſed for. the re- 
ceiyers in. which melted glaſs is kept for the 
makin g.of different veſſels ip a glaſs- houſe. 
They, had a ſpherical bottom with a long 
| neck, and. were of the thickneſs. of fix 1 full 
lines. I tried them by plunging them into 
Water and blowing ſtrongly into them, 


ne a not find the ſmalleſt bub 
air cleape, For the greater ſecurity E coated, | 
them externally, and tried them with the 


irzpump ; but I did not perceiye the leaſt 


hiſſing ſound that might, indicate, the eſeape 
of air. I. e theſe, Proofs, ikewiſe, 


+ 
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certain that che fluids 1 fund-in the 


veſſels could not have entered: them from 


i without. To the neck of the matraſſes J 
luted a glaſs tube, the other extremity of 


Which was inſerted in the mercury; in 


order that, if any liquor ſhould be ſeparated 


from the volcanic matters, I might collect it. 
Such! a liquor was, in fact) ſeparktedi; and 


found it: to be of a nature which L never 
eould have imagined-. I ſhall deſeribe it in 
a diſtinct chapter, to prevent the confeund- 


ing of objects emo in one ae | 


ome 11741 428 FE , 13 1 aps 45s * K* . l i * ho N 
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erperiments, was the ſixth, ſpecies of: the | 


glaſſes of Lipari; that whieb I: have de- 
ſctibed as having a black ground ſpot- 
l wich hte points ., T- placed twelve 
ounces of it in à matraſs, reducing it firſt to 


eee I did all theſe products, before 


I began; my experiments, to deſtroy the 
bubbles that nenen deen PR > 
ar mig} hat 0 . H 
| 9 * See Chap, xv. 
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the aku fires. The matraſſes were of 


that | capacity, that the twelve ounces of 
every product ſcarcely: occupied one third 
of their body; ſo that the melted matter 


might inflate: and tumefy without i impedi· 


Mente 98. 20 110 5000 0 O 1 *4 BY 2 7 12 . 
32 £5105 205775, 1 51cm. ien ee od ao 

{.Thib-glaſ; 1 expoſed in a 3 ical-Fur- 
nace td a-fire of eight Hours) contichuance j 
three with a moderatbj r and five: withica 


flrong heat. eee hour and 
three. quarters, there appeared upon the 


mercury a ſmall quantity of aëriform fluid, 


W 2 4 ts 


Which, when examined, did not take fire 
at the flame of à candle immetſed in it; nor 


extinguiſh that flame, nor render it brightpr, 
but left it; preciſely as it was in the atmo» 
ſphere; ; conſequently : this fluid muſt be 


conſidered as common air; chat is, a portion 
af that contained in the veſſels uſed in the 
experiment. That ſuch was the fact; I wag 8 
till more convinced by ſuhjecting this fluid 
to other experiments. Another ſmall quan- 


tity of fluid afterwards collected from time 
fo, time on the a which I n 


7 (329) 
as it was produced, but continually found it 
to be atmoſpheric air, which continued to 
appear during four hours after the fire be- 
Tat to nds in the laſt . een was 
: 9.14 nix: * 4 TOE UG F 1201 

Directing my eye as e 2 8 
5 tack to the neck af the matraſo, I could ſee 
the bottom of that veſſel by the light of the 
fire which ſurrounded it; and, attentivehy 
obſerving it in that part, I began, after it 
bad remained three quarters of an hour in a 
ſtrong fire, to perceive a ſlight inflation in 
the vitreous matter, which afterwards in- 
cteaſed,' and conſiſted of tumours that roſe 
extremely ſlowly from the ſurface of the 
fuſed glaſs, and ſunk again as ſlowiy; and 
ſome of which, having attained their great; 
eft; dilatation, burſt, This kind of : {low 
ebullition extremely reſembled that which 


making uſe of the ſame glaſs: eee 
other volcanic ſubſtances, :T obſerved in the 
crueibles of a glaſs furnace; it continued as 
long as the ee of the heat en 


ne DDD „ teh dn n 
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| en the matraſs had cooled; broke it 
lengetvwiſe, andi obſerved the following: ap- 
pearances: The glaſs when fuſed had filled 
two thirds and more &f the body of the ma- 
traſs, to which it was ſtrongly attached, and 
formed in the upper part a plain ſurface, 
from which 'rofe: Anprodigious number of 
ſmall, vitreous, ſemitranſparent veſioles or 
bubbles, partly: entire, and partly broken at 
| eee 2 bare 2 li abnnartuik afoidw oi 
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entirely: full of bubbles, -of various "ſizes; 
from thoſe which were only a third or 
quarter of a line in diameter, to thoſe which 
were half an inch. They all inclined; more 
or: leſs, to an orbicular form, and their in- 
ternal ſurface was ſmooth and fhining. But 
on one ſide of the glaſs; which corre- 

ſponded to the place where the fire was 
hotteſt, there was a bubble nearly as large 
as a hen's egg; in which was obſervable a 
thick vitreous thread, that croſſed it with 
the two ends adhering to its ſides, and 
which no doubt was produced by the viſ- 
. | coſity 


(* 
coſity of the matter at the uwe! it mme 
nnd Grand this od e ee 


8 . Was not © full of b bubbles 
10 che naked eye, it was ſufficiently ſolid 
and hard to give ſparks with ſteel; I ſay, 
to the naked eye, becauſe, with the lens, 
the ſolid parts like wiſe Were ſeen to be full p 
of innumerable extremely minute bubbles.. 


When we compare tlie fuſion obtained 
in this matraſs with that obſerved in open 
erucibles, in a glaſs furnace, when the ſame 
ſpotted _ is. the OO we find the wy 
Hs! E Haid 

We 1 now. ne 40 treat on the 
origin. and cauſe of | theſe bubbles, which, 
in a fact, is the principal object of our preſent 
enquiry. It ſeems undeniable that. theſe 
muſt have been produced by, ans elaſtic 
fluid, which: penetrated the glaſs when in a 
ſtate of fuſion, and compelled it to dilate 
in that manner. This ſuppoſition I have 
always. e in he courſe of this work, 
8 | when 
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when 1 have Ipckeh of volcanic products 
become ebullient within the crucibles, and 
alſo of thoſe which have paſſed into ſuch a 
Nate by the action of - ſubterranean fires ; 
nor do I conceive that it will be contro- 

verted by any perſons. Whoever has ſeen 
ſuch productions, will admit that this fup- 


ee is beer e 84 _ OR evi. | 
e 


6 But what may be the nature of this 
fluid? We cannot imagine it to be atmo- 
ſipheric air which occupied the pores of the 
pulveriſed - glaſs/ contained in the matraſs, 
ſince this muſt have been expelled at the 
| very beginning of the fuſion ; whereas the 
tumours on the furface of the Hquid glaſs 
were produced in the ſtrongeſt heat of the 
fire, and contigued as long as it remained; 
an inconteſtable proof that, then, the fluid 
in queſtion ee invefted and agitated 
the vitreous maſs. This fluid, Bkewiſe, 
cannot be called permanent, Uke the differ- 
entacriform gaſes, ſince, were it ſo, it would 
Hove collected on the mezcury. I therefore : 
r 1 50 degan 


5 
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„ 
began to ſuſpect that it muſt be an ovapo⸗ 
ration of the glaſs. itſelf, which, in conſe+ | 
quence of the vehement heat, paſſed from 
the ſtate of fluidity to that of vapour or gas, 
and continued ſo while the degree of heat 
remained the ſame. Thus we ſee metals, 
acted on by a violent fire, boil and evapo- 
rate: and the opinion of Lavoiſier ſeems 
extremely probable that almoſt all natural 
bodies are ſuſceptible of exiſting in a ſolid 


ſtate, the ſtate of fluidity, and the aëriform 


ſtate; theſe; three different ſtates depending 


them. The evaporated glaſs, however; 


| which cauſed che bubbles, did not paſs into 


the chemical- pneumatic apparatus, becauſe 
the heat near the neck of the matraſs, being 
leſs violent, was ne of eee 


. 04 


it: To ee the truth of this a 

it was neceſſary to have recourſe to other 
proofs. I, therefore, proceed to the ſe- 
cond experiment, in which the circum: 
ne ee che ſame. as in the former; 


Mint | | except 
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— 


the fire was violent. The glaſs on which 
J made this expe eriment was the. fifth ſfpe- 
cles of the glaſſes of Lipari; which is the 
moſt perfect and the pureſt glaſs afford= 


y few ah. rg The refults' were as fol. 


% 4 
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The e of ait which roſe 
above the mercury during the ignition was 
found to be purely atmoſpheric.” After | 
half an hour's violent fire, I perceived, 
through the glaſs tube-inſerted into the ma- 
3 traſs, the vitreous maſs beginning to riſe-in 

tumours, which preſently roſe fo ſtrongly 
that I could only ſee a tumultuary inteſtine 


motion of the liquid fiery maſs. In theſe - 


experiments I took the precaution to open, 
from time to time, the ſmall door of the 


50 chat, doring the laſt Sur kiowrs, 


furnace, to examine the appearance of the 


outſides of the matraſſes. After a conti- 
_ - nuance of a very ſtrong fire for two hours 
| and three quarters, I perceived that the 
matrafs was broken, and that a long thread 
of gh had Deg to iſſue through. the 


N 4 fracture. 


— 


LF 
fracture. I therefore cauſed the fire to be 
extinguiſhed, and, after the matraſs had 
cooled, examined it within and without. I 
found, on one fide, an angular fiſſure, four 
teen lines in length, from which hung, ex- | 
ternally, two thin cones of ' glaſs, which, 
however, was the only part of the fluid hat 
had iſſued from the matraſs. Within was 
an oval bubble, occupying two full thirds 
of the body of the matraſs. This fact aps 
peared to me of conſiderable importance. 
It is evident that this bubble was the effect 
of an atriform fluid, which by its expanſive 
force had not only produced that vacuity, 
but broken the matraſs by ſtriking forcibly 
againſt its ſides. It is likewiſe equally clear, 


that this fluid could be no other than the glaſs 


itſelf, rendered here much more gaſeous 
from the greater violence of the fire. The 
remainder of the glaſs not occupied oy that 

ubble was full of minute cavities. e 


M OI oe 2173 0045767714 6 8 
The accident ef reg accompat 

with a very large Bubble, happened to ano - 
ther matraſs containing an enamel of I- 
"ue Frm: 5 „ chi. 
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the fire, had produced a vacuity which oe - 
cupied more than half the matraſs, forcing; 


up-the enamel, and compelling it to aſcend 


through the neck; ponies at __ "_ 


| yo per the matraſs. 


_ eomplete fuſion, and that it was in every 


wy . * 


* 


ae bn e I OR uſe of an 
* of Procida. Durin ga continuance 


of eight hours in the fire, I obſerved it at- 


tentively, but could not - perceive any ſign 


of ebullition. I afterwards broke the ma- 


traſs, and found. that, notwithſtanding its 


part full of bubbles, the bubbles were in 
general ſmall. . ws Sa en 
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of the matraſs, above the harde 
| L made an obſervation that appeared to me 


important. A great number of very minute 


globules of the ſame enamel en mrs ; 


ans e the 4 10 


- 
PSS. « 


5 chia. Here; therefore, the ſtrobg gaſific: i 
tion of the enamel, by the violent energy of 
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ned enamel, 
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half an inch, an inch, or two inches; fron 
the enamel below. Beſides theſe globules | 
a kind of thin ſtreaks of enamel were at- 
tached to the ſides ; and where the neck was 
wideſt there was an accidental ſwelling, 


which formed a ring round the inner ſur- 


face. Around this ring, on the fide next to 


the body of the matraſs, was. attached a 


very thin thread of the ſame enamel. It 


is not to be ſuppoſed that the enamel during 
its vehement fuſion could have riſen to the 
places where the traces of it ſo evidently 
appeared; ſince then the ſides would have 


been varniſhed over with it; as we ſee in 


_ crucibles in which the melted matter has 


riſen and ſunk again. Here, on the con- 


trary, the ſides of the matraſs, in the places 


between theſe ſtreaks, were as perfectly free 


from any appearance of enamel, as they 


were before the experiment was made. I 
then could not but recolle& the experiment 
of Lavoiſier, and others, of a plate of gold 
ſilvered over by expoſing it to the fumes of 


ſilver exhaling by the action of a vehement 


fire; as alſo another, its companion, in 
„„ which 
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which a plate of ſilver was gilt by a like 

effect of fire on gold. I concluded, there - 
fore, that the globules and the other traces 

of enamel congealed on the ſides of the 
matraſs were the reſult of the ſublimation 
of the enamel itſelf at the time it was ex- 
Boar; to, the moſt violent Heat. 

8 ak hn e ID which it was 
neceſſary to remove. It ſeemed not impof- 
ſible that, in putting the pulveriſed enamel 
into the matraſs, ſome ſmall portion of the 
powder might have adhered to the ſides or 
the fwelling in the neck, and afterwards 
have been melted by the action of the fire. 
Bat this doubt was completely removed by 
obſerving the ſame appearance on the ſides 
and neck of another matraſs, in which an 
equal quantity of the ſame enamel had been 
placed, not in powder, but in pieces. 


This obſervation, which confirmed me in 
my opinion that the ebullition of ſubſtances 
fuſed in matraſſes was a conſequence of 
their ee, determined me to make 
| :& a general 


( 339 ) 
a general reviſion of the various crucibles I 1 
had before made uſe of in the furnace, and 
which had contained veſicular volcanic pro- 
ducts ; as I had not before examined them 
with a view to this object, believing that 
the velicles or bubbles were cauſed by ſome 
permanent gas. There were not a few, to 
ſay the truth, the internal ſides of which 
exhibited, above the fuſed product, ſmall - 
drops of the ſame ſubſtance : but it was 
eaſy to perceive that theſe were not collected 
there by ſublimation; but were thrown to 
that height by the inteſtine motion of the 
products in fuſion. There was, however, no 
crucible which preſented that thin coating, 
or that aggregate of infiniteſimal globules, 
obſervable in the laſt experiment, and 
which manifeſted an evident ſublimation of 
the fuſed ſubſtances. This, indeed, did not 
ſurpriſe me; as the crucibles were of a 
| cylindrical, or inverted conical form, and 
open at the top; ſo that the particles which 
might ſyblime met with no oppoſing 25 
to N and collect Oe” . 
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I, therefore, reſolved to endeavour to aſ- 
certain whether this ſublimation took place, 
likewiſe, in crucibles in the furnace when 
covered with other crucibles. I had nine- 
teen in the whole, within which I placed 
_ thoſe kinds of volcanic matters which are 


' moſt liable to inflate in large bubbles. On 


the ſides, and at the top of three of the 
inverted crucibles that ſerved as covers to 
the others, perceived evident ſigns of ſub- 
limation; in ſome fine vitreous traces, and a 
great number of extremely minute vitreous 
globules, which, in ſubſtance and colour, 
did not in the leaſt differ from the reſpective 
matters fuſed in the three crucibles. But 
nothing ſimilar was apparent in the other 
three crucibles. The former of theſe facts, 
which is poſitive, is a new and luminous 
proof of the gaſification of volcaniſed produe- 
tions; and the latter, which is negative, no 
Proof to the contrary; ſince, though every 
one of theſe ſixteen products were ebullient 
within the crucibles, and therefore, from 
what has been above ſaid, there is the ſtrong- 
eſt reaſon to believe they were rendered ſo 
: l by 


s 
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by internal vaporiſation ; it is not neceſſary 
that they ſhould ſublime with evident ex- 
terne! indications; this depending on the 
nature of theſe ſubſtances ; ſome ſubliming 
with one degree of heat, and others requir- 
ing another and a greater. Hente we may 
pereeive why, in the different experiments 
in different matraſſes, indications were not 
diſcernible of this ſublimation ; - though I. 
have no doubt that it would have been ob- 
tained likewiſe in wa had the fire been 

e increaſed. e e 


[7 


But to return to the 8 I was 
Wera After having made thoſe now 
deſcribed on volcanic glaſſes and enamels, I 
proceeded to ſubject to the ſame proof a 
factitious glaſs ; of that kind which is of a 
black colour, and has little tranſparency, and 
which is uſed in many countries to make 

thick bottles to contain wine. I took one 
of theſe bottles, which had never had in it 
any wine or other liquor, and placed twelve 
ounces: of it, as before, in powder, within 
a matraſs, I had before obſerved that this 
„ - -: an 
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glass f in the furnaces of Pavia requires a 


longer time to, fuſe it than common white 
glaſs, and that in its actual fuſion it is little 


or not at all inflated. The fact, however, 


is, that after remaining the uſual eight hours 


in the furnace, the matraſs having been 


broken, the ebullition and exaltation ap- 
peared to have been ſuch, that the glaſs had 
riſen, to the middle of the neck; though 


the 


rom a ſhining thin vitreous coating, occu- 
' Pying the whole interior ſurface of the 


when the heat had ceaſed it had ſunk to 
ottom of the belly. This was evident 


matraſs, beginning from the level furface of 


the glaſs lying at the bottom, and proceed- f 
ing to the middle of the neck, Where there | 


remained a lump of 128 5 . cloſed 
the D 8 as 1 
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„Abe appearances which h ves 1 in . 
factitious glaſs, both in the matraſs and the 
glaſs-· furnace, may be underſtood and ſatiſ- 
factorily explained by the theory of the ga- 
ſification of the ſubſtances hitherto treated 
w_— *. . af the fur ace was ſufficient 

E to 
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fuſe this glaſs, but not to convert it into 


gas. The chemical furnace, being more 
active, rendered: it gaſeous. Hence aroſe 


that violent tumefaction; though the action 


of the fire having afterwards diminiſhed, 
the glaſs conſequently paſſed from the aeri- 


form to the liquid fate, and deſcended to the | 
bottom of the matraſs, where it congealed. | 


That no permanent gas had any part in 


this ebullition is proved by the mercurial 
pneumatie apparatus, in which it muſt have 


collected, more or leſs, above the mercury: 


but nothing was found except common ur, 


as in the other en | 


C 


Hitherto I had only: uſed thoſe * 
products, which, in the furnace, are filled 
with bubbles more than others; being de- 
firous to obſerve whether the ſame effect 
would take Place in "the matraſſes, as was 


in fact the caſe. 1 afterwards reſolved to 


make experiments on others leſs liable to 
iaflate in bubbles. To avoid needleſs pro- 
f e T ſhall only ſtate the qua- 
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„ Theſs 3 were ay Pg in aa a 
ee with garnets. from Veſüvius; another, 
which, when I viſited that volcano, had re- 


cently fone ; a lava oft Vulcano, inveſted | 
with a cruſt of enamel ;, the lava continu - 
ally ejected by Stromboli; the lava which, 
in 1787, iſſued from the higheſt erater of 
* and a ſolid pumice of Lipari. I 1 
have already deſcribed each of theſe pro- : 
duct, when ee of their reſ reſpeQive vol- 
canos. 
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After 1 had 3 =P to. the fre 
" eight hours, i in matraſſes, nothing was found 
to aſcend above the mercury but atmoſpheric 
air, or a portion of that the veſſels con- 
tained. - Theſe ſix products, therefore, af- 7 
_ forded. no. indication of any permanent | ; 
gas; but they evidently ſhowed that they 
had paſſed. from, the ſtate of liquidity. to 
* bh. TY ace -Salification, FO, the 
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quantity. _ ſize of the bubbles they con- 
tained. This is as another and. 
a moſt convincing proof, that a greater. 
gaſification of ſtony ſubſtances may be ob- 
tained in a very —_ heat. tha” in CY 


weaker. ie rl 


! 

| 

9 

j 

| 

— hos theſe ten 8 5 conceive 

myſelf ſufficiently warranted: to adi. | 

that thoſe bubbles and inflations of various = if 

| ſizes, | which we ſo frequently obſerye in — | 
, the products of volcanos, are by no means 2 

cauſed by the action of any permanent gas, | 

5 but by that of an atriform. fluid produced + 

by the exceſſive attenuation of - thoſe ſame | 

DOPE? in > conſequence of heat. | 


FO. 


. 


* 


: 4 Jos not e that y 3 ot 
have been made by any other perſon ex- 
cepting Dr. Prieſſiley, Who deſcribes three, 


which I think proper to be mentioned here, - 
as they differ ſomewhat from mine. This 


_ naturaliſt, having fuſed in a ſand-ſtone re- 
4ort 4+ ounces of Iceland lava, obtained 20 
ee of air, the uae of which, abaut the 
„ | {IO 


x) 


be ia of che proceſs, was carbonic acid 
gas, and the remainder in purity 1.72; 


and extinguiſhed a candle. He remarked 


that the interſtices of this lava contained a 
ſand, Which he Was not able to 1 ; 


from i it. 


. ; 4 


62 ounces of lava of Velurius ele 30 


i} air; the firſt portion of which 
ſhowed a flight appearance of carbonic acid 
Eis; and the remainder was azotic gas from 


the degree 1 64 to I. 38, with reſpect to 


what came laſt. The retort broke by the 
nee g aur the reſidue, * "REO" it became : 


- 


* 
* 
* 
— 
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Another ounce o lava, Ur che confiſt- 


ence of a hard ſtone, gave only 33 mea- 


fures of gas, principally hydrogenou s, de- 


rived, as he conjectured; from the _— | 


rel! in Which 9 50 e OO roger 


POR 4 
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be | theſe eſis the Engliſh ah 12 


infers, chat it is probable that the true lavas 
do n not afford much air; which, however, | 


according 
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16 
according to him, muſt depend on the de- 
gree of heat to which they er been « ex- 
e yy nee Wee 8 


* ee unmotkeedk the laſt of ede 
periments, as being too equivocal, and din 
ſidering only the two former, I could have 
_ wiſhed that Dr. Prieſtley had explained 
himſelf more fully relative to theſe two la- 
vas; and afforded us certainty that the two. 
Sener on which he mage his experiments ; 
+ were lane volcanic,” | 


But kuppeling they Dy" were "FA | 
if we oppoſe our ten proceſſes to the two 
of Dr. Prieſtley, the conſequence to · be de- 
rived will be, that volcanic products are not 
always deſlitute of permanent gaſes ; which 
deduction will be found perfectly to agree 
with obſervations we ; Thall have hereafter ta 
make, and is by! no means contrary to thoſe 
already made. In the latter, I have princi- 
pally ſhown that the nu merous pores in 
e e expoſed t to our common : 


— 


. 


C * n and Obſerraions on Air, Vol. Iv. ” 
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2 


fre, and, conſequently, thoſe ſo extremely 


ſimilar frequently found in lavas, are pro- 


bably not the effects of permanent gaſes, 


but of the gaſification of the lavas them- 


ſelres: and this diſcovery remains uncon- 
troverted notwithſtanding the h 
een . Dr. W 


| 1 mall now 7 procted.! to enquire 8 0 : 
5 this atriform vapour acts i in the eruptions 


of volcanos. Where it exiſts i in the depths 


of a volcanic crater, abundantly. mixed with 


a liquid lava violently urged by ſubterra- 
nean conflagrations, I can eaſil 


lava to the top of the crater, and compel it 
to flow over the ſides, and form a current. 
Art can imitate this great operation of na- 
dure on an infinitely leſs ſcale. I placed 


in a glaſs- furnace a cylindric crucible, one 
foot high, and two inches and a half in 
breadth, which I filled half full with one of 


thoſe volcanic products which moſt inflate 


and boil 3 in the fire. After ſome hours, I 
obſerved that the liquid matter began ſlowly 
to riſe, and afterwards to 8 higher until. 


a Go It 


8 


Hh £ conceive 5 
that by. its energetic force it may. raiſe the 


A 


tw. 


ĩt at laſt onefiondd the edges of the cruck- 


ble, forming ſmall ſtreams down its ſides, 


which, when they reached the plane on 


which the crucible ſtood, gave origin to 
ſmall currents, if that plane was at all in- 


clined. When I put more of the ſame pro- 


duct into the crucible, the currents became 
larger. If the plane was then taken from 


the furnace, and the ſmall currents thus pro- 


duced examined, they were found full of 


minute bubbles, as was likewiſe the matter 


which remained i in the crucible. T his cu- 


rious experiment I made with ſeveral glaſſes ; 
and volcanic enamels, as alſo with a variety 
of cellular ON and always with the fame. | 


* 


- U 8 5 
It is Iden und ine this | eliſic 
vapour, when collected in a large quantity, 
if it finds under the earth any impenetrable 
obſtacle, produces local earthquakes, and ſub- 
terraneous thunders and roarings; burſting 
open the ſides of the lava, and forcing out 
the lava. We have an example of this, if 
N my ſo ſpeak, in miniature, in the two 


matraſſes 


* - 
* 


| <( a8) | 
watraſſes 1 this fluid from its exu⸗ 
: hace. and the reſiſtance it met with. 1 
afterwards made in the furnace ſome expe- 
riments more deciſive. I cauſed. three ma- 
traſſes to be made, on purpoſe, of clay, 
the ſides of which were an inch thick, and 
the; belly, which I more "than half filled 
with a cellular lava, four inches and three 
quarters in diameter; the neck projected 
in part from the furnace. At the end of 
eleven hours the three matraſſes were broken 
in the belly, with ſeveral fiſſures, through 
which the lava iſſued. Having afterwards 
broken up the matraſles,” I obleryed that 
they were entirely filled with a glaſs full of 
large bubbles, which · did not extend beyond 
about half the neck, becauſe there the heat 
yas: no. longer ſufficient to keep i it in fuſion, 
It was eaſy to underſtand the cauſe of the 
matraſs breaking. The glaſs rarefied by 
he aëriform vapour, the belly being unable 
to contain it, had riſen into the neck; but 
| loſing there its fluidity from the cold, it could 
advance no further; and, its inflation in- 
. ee from che vehemence of the heat, 
e 


(a. * C 
the matraſs at length was forced to open. 


I find, therefore, no difficulty in believing 5 


that ſuch a vapour may produce ſimilar 


effects, on a larger ſcale, within the earth, 


when it meets any obſtacle to its nne, 
* | 4 * 
= cannot, however, fo cafly Re that 
the ſame vapour is the cauſe of the fiery 
hail or ejections of volcanos, as the break- 
ing of the matraſſes happens without the 


leaſt noiſe, and without the ejection or ſcat- | 
tering of the contained matter. I atten» 


tively watched two matraſſes placed in the 


furnace when they began to open, and I 


obſerved that the apertures enlarged inſen- 


ſibly; which proves that the power of this | 
vapour, though ſuperior to the reſiſtance of 


. the matraſſes, acts nevertheleſs very ſlowly ; 


whereas the agent which hurls the burning 


matters into the air from the volcanic 


mouths muſt act with the 0 ed = 


and violence. 


# 


% 


I's e cbeſe ejections, : therefore, 
we muſt have recourſe to other principles. , 
e Modern 


58 


-=X 


3 1 392 5 


= Modern volcaniſts have ſuppoſed that theſe | 


*, 


are various gafes, which, endeavouring 18 to 
obtain a paffage through the liquid ſub- 


ſtances in which they are enveloped, force 
them impetuouſly out of the crater, and 


fometimes to an enormous height. The 


preſence | of. theſe gaſes i is certainly not ob- 
ſcurely manifeſted by the hiffing ſounds 
that are heard during the raging of volca- 
nos, as has been obſerved of Veſüvius, 


Which, from its vicinity to Naples, is the 


volcano that has been moſt attentively exa- 


mined. Similar hiſſing ſounds 1 likewiſe 


obſerved at. Stromboli, of the eruptions of 


which volcano I N ett HATE occa- 
wy 5 875 to . e Rr AO 


But what i is the b G thats different 


caſes? It is evident that to aſcertain this it 
would be neceſſary to collect them in the 
755 voleanic efferveſcences for a chemical exa- 
mination, which is perhaps impoſſible, from 
the manifeſt danger there would be of fall- 
ing a victim to ſo imprudent a eurioſity. 
| We can Unerefors obtain no knowledge of 


them 


3 


Aen. — 1 
the works of writ eee „ 
ſhall bind dener of thee named auch as. I 


gie, Bree: -theſe different g 3 
a been foumt in volcanic countries . _ * N 9 
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But, beſides theſe 3 
ly probable that, in che greater 

ow We tlg ejections, another more 5 


1 eren e en in adg which ls 5 » 
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„From the ns which wy theix Xpa! Safes” 
- produre the. eruQations of vgleanos I do not mean to 
exclude falarig,, which. ſometimes muſt neceſſarily co- . 
operate; that is, when i in thk volcanic receſſes. a greater 5 „ Mi 
quantity of this fluid is ſuddenly diſengaged than. can. — s 
- ealily find a paſſage through the pores of the ſurrohnd· * 0 
ing bodies. Then, as Lavoiſier has obſerved, calorie ö 
vill act like other common elaſtic fluids, and overturn 1 
every thing which oppoſes i . Except i in this circum» Ne 3 
ſtance, however, I do not ſee what immediate action it L | 
"0m have in volcanic ejections. e eee 


iin, water, „ 


— 


— 


— 


By meciäte e 


* ” the moſt violent eruptions, oe 


| Giles: the Iſh. en 
would be ſuperfluous de hour, Oe is 
generally known, that the vole⸗ 

ever che globe, and which men 
out He, ate either ſurrounded by the ſea, 
or Win hort diſtance from it and chat 


= . ——— 
ranean conflagrations, have therefore a 
ſecret relation ta the waters':067 the ſea. 
bere is little doubt but theſe waters com 
municate by ſecret paſſages with the pa- 


ecious caven and, profound deptlis which 
exiſt, certainly, in burning mountains; and, 
though -vwe-are. not able to diſcover chis im- | 
Ir b * ; : 1 v ö Mit | 

x: | Tir; F 103.415 2141 * 30 f 0 0 

18 5 ſafficicptty vi ble” BY ts ects; 1 me 


by ng . ects; 175 CAN 
- the, fades Ae of the { ſea at 8 | 
cafoned;' pre 
| bably,"by-"che vaſt volume: of! ite Wir 
Ablotbed ig choſe immefſe caverns... Olle 
of theſe, .retirings_ of the fea, er . to 
che obſervation of Fling: the: youn 


— ß - 38 | ood 


o 


4 355 ) „ 
od in the reign of the 1 Titus 
in that dreadful ejection of lava, ſmoke, 
and aſhes, which \ eſuvius caſt aan wal 
Which Pliny the Naturaliſt pe ihed. 
other ſimilar took. place in eee | 
the ſame ſea, during anbther terrible 
eruption of Veſuvius, a8 is recorded by 
authors worthy of credit who lived at the 
time. Serao, in his Relation of the Con- 
flagration of Veſuvius in 1787, referring to 
the accounts of former conflagrations of 
that mountain, xemarks, that *:Fngtia.al, | 
at leaſt in the more terrible. conflags ration 
mention is made of the wing dhe fea 
- as/ a concurrent circumſtance.“ Steller, in 
His Obſervations on the Volcanos of: um. 
' ſchatka, remarks, that the. greater Part of 8 
earthquakes happen at the time of the equi- 
noxes,” when the ſea is moſt Hrelled, and 5 
eſpecially at the autumn Aal equin *. When 
its waters are Wagen is 7 4 Wo a 0 280 1 5 
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ea iy evident e 4 W 8 nb” 
of water, ſuddenly reduced to vapour by 


 fabters ancan fires mult. cauſe. prodigious er 8 | 
e i N Fs a 7 —- ü 


Y calibr the vapour acdc at l 
; of the cannon, unable to, , eſcape a it 


. 4 cant nc ge os od La abe be expoſcd 
3 4 4 f dane fixe, it will ſoon; burſt; wich 
. 1 =. ihr ae mae as if e 


; — 0 1 ? i 
* / DF eh GILL LNRe Sf 4 neg 7 i 
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3 res . ſhows.the. \naſure.of the Lara 2: 
„ Ms evapornion.. = watery aer the fark a acc 
lleents which ſometimes. happen in conſe- 
. | @uentey: of pouring melted metals into 
1 - ww ds not fuſiciently dried.” An account 
a cf one Gf this kind may be found in the 

aaονν . . 4 K N 1 fourth 
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WET (97). V 
i h ide ef 166 Memcire af tte Ns . 3 
demy of Bologna, which 1 ſhall here brief, . 
Rate," as it is particularly applicable to the 
preſent ſubject. A bell of a very large ſize 
was to be caſt at Modena under a ſpacious | 
Portico. he metal was melted," and was 
flow, through'a ſmall” channel, inte the „ 
arthe 15 mould, which was at a little diſtance | „ 
under the pavement. But at the moment — 
the melted" metal reached the mould, ſuch a 
violent exploſion took place, that the metal, * 
the mould, and a great quantity of earth, 
were thrown up with inconceivable view 
lence; The furnace was blown in pieces 2 
the portico, walls; and beams of the roo 
torn up and broken in many places; a large 
opening made in the roof, the tiles ſcattered 
about, and a wide and deep hole ſunk in 
the ground. Some of the byſtanders were 
killed, others ſeverely. wounded and burt, 
and all overwhelmed with deead and con- " 
ſternation. Such dreadful effects were pro- 
duced by+a little moiſture being left in the 
earthen mould, through the inattention of 4 
he workmen, We may hence conclude = -- © 
vo a "OOF I 5 8 ' 


Oh — 


* 
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t terrible a a . e et ſions 
85 cauſedd in volcanos by a large 
| quantity of water ale among the ſub⸗ 
terranean bree Sf 65 * een 
il ip 45 . Z GEL a 
7 Here A ee n y 
may hot be unuſeful to diſc 
| {rover raving that wat 
ingglitſelf under the burning matter, and 15 
ſudſdenly reduced to vapour by the extreme 
Heat, if it can obtain no paſſage,” will . 
the moſt terrible ęructations, But what ; 
_effet will it produce ſhould it fall upon the 
fire, ſuppoſing it either ſea · water or rain; 
for the latter may eaſily penetrate, through 
the pores and fiſſures of the earth, to the 
volcanic furnaces } If we attend to ſome 
experimente, we ſhall be inclined to ſup- 
poſe that the evaporation of the water in 
the latter caſe. will produce the ſame effect 


"Wy 


* a in the former. Thus, af- we throw 


drops of water on an oily and boiling mat 
ter, ſuch as butter, fat, or oil, che water, 
5 its violent expanſion i in evaporation, will 
> "Kod: out the 12 85 n with a kind of 
VVV exploſion 


+ doen landing of ahead „ 
DD,, ̃ ͤ Hoi: 50 e be VP 
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bo . 9 
»bg: dropped upon melted copper 
the abundant vapours which ariſe | 


will produce a kind of noiſe, but no explo- : 
: Hon „alg 2 £05; 32398 10.95% nb Vic. 5 | 
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ant eee, of Deſlan oa, 1 7 
5 | nen ported upon ä 
contaited in capaclous f.. 

Abies, in 4 bee are wa. 
E 10 e preſcavqueſtion. 1 man give 1 


| 3 e, the leaſh: ſound 5 
fſumed, or ſeemed to aſſume, a red colour; _ 
ſimilar to that of the crucible and the melted _, ', | 
glaſs. It rolled on the ſurface of the gl; 
Wand nearly in the ſame manner as lead 


* 8 * - * «. Fy 


„„ | l 7 — 0 


[7 360 5 
in the cupel, its volume Sta- 


* ec Ec 
. ae dimininiſhed, until in three minu tes 


it was entirely evaporated, without emit- 
ting any apparent fume. ,-In another expe * 

riment the. vitreous matter was poured. up⸗ 

on fable, and made to flow, before the 

FE: water was entirely eee Z eee 

tion, e followed. e 

4 | 8 * ON Ae en * n Figs, 7 * | 
The convenience of acceſs 4 toa 6 clas: furs 
nace incited me to repeat theſe eaſy experi · 
ments. Which have not, to my knowledge, 

Tz — by any other perſon. Before 
2 I ];proceeded to make them, I ſpoke to one 

| . of the workmen on the ſubject, : whom I 
found ſo well acquainted with the fact that 

be offered to pour as much water on melted 

glaſs as I pleaſed, aſſuring me that not the 
ſmſmulleſt ill effect was to be apprehended-. 1 
„„ perceived, therefore, that this was one of 
2 = thoſe phenomena which are publithed to 
tte world as new, and which, in fact, are 
ſo to the learned, but have been long well . 
Antonin many of the, wle 
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I. lese 2XPerime 
— of  well-water into a :ylindrical 
clay veſſel, about two feet in diameter, 
which had for fifteen days been nearly full 
of melted factitious cryſtal-glaſs. The water 
r diſperſed itſelf into a number 
of globules, in the ſame manner as mercury 
divides when thrown upon a plain ſurface. 


Theſe globules rolled about, gradually di- 


. pouring 


miniſhing 1 in ſize, and, in leſs than two mi- 


nutes, diſappeared. All this time not the 


leaſt. detonating ſound was to be heard ; "I 
but, attentively obſerving the larger globules 
by the bright light of the furnace, I could 


| perceive them in a ſtate of ſcarcely diſcerni- 


ble ebullition. I re peated this experiment f 


by emptying into the veſſel a pot contain- 


ing eight · and forty ounces of the ſame 


water, which now / dividing i into larger glo- 


bules, enabled me to obſerve the appear- 


. ANCES which took: place in them with greater 4k 


preciſion; At firſt the globules, moving as 
uſual on the ſurface of the melted glaſs, 
ſhowed no ſign of ebullition; but this, a 


; ew infancy as became viſible, in 


* 


| N 2 4 | thoſe, | 
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hol, atleaſt r whence 

it may be concluded that the ſame happened 
in thoſe at a greater diſtance. They boiled 8 2 
and ſwelled pereeptibly, but did not Gals” / 

che teaft ſound; the Water being ii a ſpace, 
if not deprived of air, at leaſt Staining: 1 
only ſuch as muſt be highly” r#efied 1 
They, however, as in the forn &f experi». 
ment, continually diminiſhed in fize, and, 
after about four minutes, entirely diſap- 1 
peared. During their ebullition, | no ſign 
of any vapour was diſcoverable eee 

| them.” ng . el 


rey OD 
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os * Wear be fierce bey to de- 

frribe ſeveral other experiments which ! 

| made with ſtill greater quantities of water, 
no difference being diſcernible in the re- 

fults. L very attentively obſerved whether 
the water aſſumed a red colour, but ſaw no- 

_ thing like it: this miſtake muſt have been 
bõteafioned by the redneſs of the hot 5 

= wer ens 3 the” water. tot TOs 10: nm 

B47 an 

On comparing theſe facts with thoſe bb. 

„ ſerved 5 


7 « 


(&g) 
ſerved by Deſlandes; I find; them perfectly 
accord, except that the cbullition, which 


T a0” Hg takes place, was not obſerved by 


him, When we proceed to apply them 
| to volcangg, with reſpect to the falling of 
; Vater off their burning mouths, we ſhall | 
be Ly tg conclude that water ſo falling 
cannot cauſe eruptions. To enable myſelf, 
© however, if not to decide this queſtion, at 
leaſt ſomewhat more to elucidate it, I made 
| ſome other experiments, both on different 
metals and lavas in fuſion: 1 made uſe of 
iron, copper, tin, and lead. With reſpect 
to the firſt, I employed filings of it, to faci- 
litate its fuſion ; as I have already remarked 
in the Introduction to this work, that, by 
this means, a deciſive principle of fuſion 
may be obtained in this metal in the fur- 
nace. The crucibles for theſe experiments 
were wide at the top, narrow at the bottom, 
and of conſiderable capacity; and I never 
entirely filled them with metal, that there 
might be room to pour on it a ſufficient 1, 
quantity of water. | 


After 


- x 3% ) 
Aſter the iron had remained: twenty-. 5 
four hours in the furnace, and was ſemi- 
fuſed, I let fall a few drops of water on it. 
They at firſt remained motionleſs, 'wi . i 
apparently diminiſhing in bulky but they | 
ſoon after began to leap about and bot... .. w, 
_ waſting away, till, in leſs thag ami ute, 
they diſappeared. When I port ed on more 
water the effects were the ſame, only the 
cbullition was more ſenſible, becauſe it Was 
: . io the euer ene of 


| Hg the 3 tron 1 this Ee I, . 

1 e hours more, repeated the experiment, 

| . having firſt removed the crucible into the 

cold air. I threw on the iron a ſlight 

fprinkling of water; but this in an inſtant 

| : | difappeared without the leaſt ſound; I then | 

„ poured the quantity of an ounce on it. For 

+: à moment the water remained quiet; it then 

divided into globules, and began to boil 

with ſome flight noiſe. - In a ſhort time it 


+ hr RTM : FS x, 


ennady evaporated,” tn 19 inet 
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The redneſs of the iron was now ſome- 
what obſcured ; and I availed myſelf of he 

circumſtance; to drop more water on it; 

ab. there the reſult changed its appearance. | 
At the moment the water touched the me- 

1 it N 0 boil, gad. an; —— ; 


"heat of thei iron dae ſulicient for 'me 
to repeat this en, twice more with | 


ame-£c ect, „ EDT Lo 7 {£5 5 
Ela * « > : £ «% 7 ; « 644 3 4 0 4 


. e in 1 N was ene 
fuſed. I I made the ſame experiments ou it, 
and with the ſame circumſtances as on the 
iron. I omit deſcribing the reſults, as that 
would only be. to. repeat. exactly what 1 


= ann ſaid ee to eee metal. 


Wet a0 I 3 
* had - © 6 


10 fleas 0 3 ee Fs. on tin 
and lead, the furnace was not neceſſary, a | 
much leſs heat being ſufficient for the fu- 
ſion of theſe metals. But I ſoon perceived 
that the confidence with which I had made 
muy trials on the iron and copper, muſt 
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not be continued with the lead; and Nil 
leſs with the tin, on account of the violent 
exploſions excited by their touching the 


water. I made a great nden differen! F 
experiments on both theſe metals; but, for 
the dead of og, I thall deaf nete, 


BK! 1 


n 
* 5 
5 1 


Wen water was let fall, . as + 
4 on melted tin in the crueible, it ex- 
ploded with a loud noiſe, and pieces of che x 
metal were thrown to the diſtance of two, 
three and four feet. If ſo much water was 
poured as to form a thin covering over a 
part of the ſurface of the tin, the detona- 
tion inoreaſed in proportion, and a great 
part of the metal was thrown out, with a 
loud exploſion, to a conſiderable diſtance 
from the crucible. Not the leaſt appearance 
of wy Gs Fangen was ee ene Fe 


i * 5 


Approsching as near as Wy dang 
-enpiertment would permit me, and eee 
ly watching the progreſs of it, I obſerved, 
chat as often as the drop of water touched 
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the metal; the latter, by its, fluidity, ems | 
in motion. | I:kewiſe. remarked, that, at the 
ſame time, a MOmentaryi; cavity. was pro- 
"duced in its ſurface, from the fall of the 
drop, eſpecially if it fell from any height. 
E then occurred to me, that it might be 
poſſible that the exꝑloſioh and; detonation 

might ber the effect of the water: ſyiking 
into the cavity, and being impart confined | 
in the melted metal; where, paſſing ſuddenly 
into the ſtate of; vapour, and finding no 
room for its dilatation, it impetuouſly;forced 
Alt the metal. But this ſuppoſition did not 
2rd; with the: fact. Had this been the 
caſe, if the drop had, touched the melted 
tin without, ſinking the ſmall; cavity, it 
would have cauſed no exploſion; which 
muſt have been the louder and more violent 
the deeper the cavity, which would then 
have contained more water. I, therefore, FT 
firſt let fall the=drops/ of water on the tin 
from a very fmall height, and afterwards 
from one of five or ſix: feet; but I found 
ee e n in the explo- 


e! ä 8 | | 00m 


„„ 368 : 
| 5 ſion or ejections. 4 The effect deſe 214 
mays conſequently, be concluded, was 9 
| ers ese net, . contact of e 
Water and che tin. 3 
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rueible \onthining melted tin from the fire, 
the eee dan, r to cool. An 
LG: peri far aaa had oathered: over it) 
N wich was ſtill thin and ot eee 


a part f 


VP” 


1 on it half an ounce of water, 

: which entered the perforation, when im- 
mediately the cruſt was forced up with an 
unuſual exploſion, almoſt all the melted 
metal violently thrown out, and the earthen 

TH reer broken to pieces. The cooling 
„ and conſequent contraction of the cruſt 
Eo r- yacuity between it mag: the | 


3 but was: ; much. too. confined for ine. 
| 1211 8e +l 34 EA ſion 


7 bos when reduced to vapour, which, * 
in benen haz us v violent aſc chat 
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| | When the ſurkite 5 the U tin was DE 5 
IP and conſolidated ſo that the water could 
Eb t penetrate to the part which ſtill re- 
mained fluid, the latter only boiled, and re- 
ſolved into a ſmall e e "IA Le 
Þ role ! in the air. nf. el Fe 


| "I cheſs exploſions, 3 ircegular 
ties happen for which it is not eaſy to. aſſign 
a reaſon. For example: after five or fix 
exploſions had been produced by letting 
fall drops of water on the tin in fuſion, 
they would ſuddenly. ceaſe, though I conti- 
nued the fall of the drops, which, when 
they reached the metal, only boiled and 
_ evaporated. But what muſt appear moſt _ 
extraordinary was, that after three or four 
drops had produced no exploſion, others 
Which fell immediately after again cauſed it. 
Nor muſt we imagine that the failure was 
ebene by the water * not imme-. | 
OL. 1. e _ diately 
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* diately on the tin, but on the puſteruſent 
a with which it is inveſted by oxyda- 


tion, ſince I carefully removed it as olten 
as it was formed. : 


| Melted 10 extibited the ſame, appear- 

ances with the tin, and ſimilar irregularities, 
except that its exploſions with water were 
not ſo e nor, as it a: to e 
o e 


'/ 


2 © 3, 


1 mall not here enquire why the water 
in the furnace exhibits no evaporation of 
any kind, nor boils till after ſome inſtants; 
whereas, when the experiment is made in 
the open air, the ebullition and evaporation 
follow immediately that the water touches 

theſe two metals, now ſomewhat cooler: 

nor why, when the water falls on lead and 

iin, it explodes with a loud noiſe, while no 
| ſuch exploſion happens with copper and 
iron. Such reſearches, to be properly made, 

I require other experiments, which would 

lead me too far from my ſubject. It ap- 

pears to me preferable to proceed imme- 

TT „ diately 
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Adiatel) to relate wat I ob as in lavas in 
fuſion, contained in erucibles of the form 
and ſize before deſcribed; and tried by the 
ſame experiments which x had 1 on 


ow and metals. 5 1155 


x fi Tut were of that 5 
which in the furnace become but little po- 
rous. The water, when poured upon theſe 
in a ſtate of fuſion, for ſome inſtants re- 
mained motionleſs; afterwards it began to 
| boil, and the culliten continued until it 
was entirely diſſipated. "LE repeated The ex- 
periment on the fame lavas, after having 
taken them out of the furnace, and when 
they had in part loſt their glowing red- 
neſs. The water, on touching them, aroſe 
in noiſy bubbles, producing a profuſion of 

vapours; and, as the lavas became cooler, 
the quantity of vapours became more abun- 
dant, at leaſt to a certain degree of cool- 
neſs. Theſe lavas, therefore, did not differ 
from glaſs, copper, and iron, with reſpect 
0 their cauſing u no exploſion with water. | 


Is 


4 


B b 2 5 Ok next 


i 
3 


1 next end to 5 955 filled witk 
pores and bubbles; but here more caution : 
Was neceſſary. In one of them, two large 
bubbles appeared perforated on one ſide. 


On pouring the water into the crucible, it 


exploded with a noiſe equal to the report 1 
of a fmall piſtol, and forced out the lava in 
ſcattered fragments. I was then convinced 
' that this exploſion. had not been produced 
by the water that had merely touched the 
ſurface of the lava, but by that which: had \ 

| penetrated. into the two open bubbles. 1 

had recourſe, therefore, to a proof which | 


could not but be deciſive, which was, to re- 


peat the experiment on the ſame kind of 
lava, but on ſuch as contained no fracture 
of any bubble, which may frequently be 
obtained among fuſed lavas of this ſpecies. i 
When this lava was liquefied I let fall into 


the crucible the ſame quantity of Water, 


| which produced only a ſimple ebullition; 
and the ſame happened on repeated trials, 
which convinced me I was not ee in 


my an 
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L edneluded“ theſe experiments with the 
4 following : Having fuſed a lava in a capa- 
cious* receiver of clay, 1 perforated it ob- 
liquely from the top to the bottom by i im- 
merging 1 inita pointed i iron wire three lines 
and a half in diameter. We ſhall fee in 
Chap. XXIII. that the lavas which are moſt 
ceaſily fuſible, and which are inflated and 
overflow the crucible „forming . ſtream bf: 
down the ſides, retain, nevertheleſs, ſo 
0 great a tenacity in their parts, that they are 
With difficulty pierced, and that the cavity 
made by ſuch perforation remains entire 
but a very ſhort time. I reſolved to in- 
troduce water into this cavity; but as the 
5 experiment was dangerous, I removed the 
receiver from the furnace into a court: yard, 
and poured in the water by means of a 
long tube of iron, which reached the veſſel 
through a hole f in the door that ſhut in the 
| court- yard. As ſoon as the water entered 
tlie cavity, the pieces of the receiver and of 
the lava were forced violently to the diſtance 
of many feet, with a detonation Sn to 
the: 2 5 of a muſket. 2 
Bds | While 


"Cos 

making theſe experiments, Iwiſh- 
6d to Grin my, curioſity relative:to another 
particular.  Hitherto I bad uſed-freſh, wa: 
ter from a well ; and 1 ie are certain 
whether there Was: ny 
effects pen, * oe from 5955 LE 4 


 canos, is is he 5 of their mo : 
5 I. therefore, cauſed wy to . 
| 1 SH | in cloſed veſſels, from the 
/ 140 ouring gulph of Genoa; but, when 
I made, uſe of it in ſimilar experiments 
on the fuſed lavas, T found che reſylts per- 


a che lame Min Wette already e 


eh as ls of. experiments Ty think 
we are authoriſed to conclude, that When "op 
quantity of water falls on the burning 
crater of a volcano, it has not the power of 
| producing, exploſions ;, but that, the. 


on the contrary, are very. violent. when the =. 
| water, penetrating. below, reaches the con- a 

flagration ; „ when ſuddenly reduced to va: 
28 * the * it k n room for i its i 


. 5 dilatation; j 


Cos) 


Miatiadon or when it infinuates itſelf late- 
rally among the liquefied matters; of which 


we have a ſatisfactory proof in the explo- 


ſion of the lava, violently forced from the 


containing veſſel, on the introduction of fs 


water into a ge made? in it. 6.79 
„„ ; / . STIL 04 


eig, from the a now . 


mere f is che umoſt ane to baliove,! tie | 
power it ware e is extremely well adapted 


to produce the great volcanic eruptions; 


and, by the ſudden ſinkings of the ſea, 
which frequently happen on ſuch occaſions, 


it is nearly certain that they are to be 
aſcribed to this moſt powerful agent; it is 


not neceſſary to recur to it for the cauſe of 
- the more moderate and ſmaller ejections; 


as, to produce theſe, the different perma- 
nent gaſes mentioned above are ſufficient; 


and it is, in fact, beyond doubt, that they 
are tlie cauſes of ſuch eruptions in ſome 


voleanos, as, for inſtance; that of Stromboli; 


In Chap. X. we have ſeen that the ſymp- 


ww of that volcano conſiſt 1 in an ebullition | 
_Bb4 e 


* 
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of che liquid lava within the crater, by 
which it roſe to a certain height, inflating 


With multiplied tumors, which burſt at the 
moment the detonation and ejection took 


place; that this was immediately followed 


by a ſinking of the lava to a certain depth, 
to which ſucceeded a new riſing of the 


_ fame; with like inflations and tumors that 


5 burſt with ſimilar ejections and exploſion 3 


| and that in this We ee — 
5 ala of that voleana. 1 


* N 


1 1 W pe eie eh tumors | 


10 are 'tauſed by an elaſtic fluid impriſoned 


within them, which endeavours to obtain a 
paſſage; and at length finds one, by burſting 
the tumors and forcing up their fragments 


to a conſiderable height; and this con- 


Jecture 55 then thought extrem ly well 


founded, and am ſtill of the ſame opinion, 
It only remained to enquire what might be 
the nature of this fluid; which enquiry 1 
reſerved to be made in the preſent chapter, 
in which I treat of the nature of the gaſes 
of yolcanos. From the obſervations I made 
5 fs: 98 
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on the ſpot, 1 was ſufficiently convinced 
that the fluid contained in the tumors 
could not be derived from the evaporation 
of the lava, ſince this evaporation (which, 
from the facts adduced, cannot be denied) 
was, indeed, ſufficient to burſt them, but 
not to produce the ejections continually 
obſervable. Nor can we attribute them to 
evaporated water, as this would not have 
deferred its detonation when included in 
thoſe) bubbles till it had reached the ſurface 
of the lava; but the exploſion and ejection 
would have taken place at the moment the 10 
water had come in contact with the burning ; 
lava, and, conſequently, at a much greater 
depth. Beſides, had that multitude of ca- 
pacious tumors been filled with water which 
had paſſed into the ſtate of vapour, it muſt 
be manifeſt that every eruption. would be 
much more violent and loud. We muſt 
therefore conclude that the fluid in queſ- 
tion is a permanent gas, and probably one 
of thoſe which are diſcoverable in volcanos 
| PROP 3 a age of RI they are ae · 
55 eelſible, 
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5 cel ible," fuck! as the carbonic Aid gas, b . 
| * oy e e gas, e 23 an 
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ie fact, dl. bee aner be: did 5 
not approach ſo near to the crater of 
Stromboli as I did, yet, from the obſerva- 


tons he made, conjectured that its action 


was cauſed by bydrogenous gas. Te ſup- 
poſed that the internal fire might diſengage 


tis gas from the matters exiſting near, but 
not immediately touching, the volcanic fur- 
nace; and that this gas, by ſubterranean 


paſſages, might reach the principa ipal cavi ity c 


in which the ene OR rages, __ there 1 
ba e 11 %% . oe | 


* 
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This pet which that Judicious i 


1 e has propoſed only in the ſhape of | 


ES doubt or conj jecture, is extremely plau- 
ſible, nor do I heſitate to believe that it is 
frequently the true explanation of - what 
takes place in burning volcanos;; though, 
with reſpect to Stromboli, it cannot be 
eee 8 995 8 it Wis the 
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fats obſerved... For, in the firſt 8 
though this gas has the property of riſing 
in flame, it has alſo that af extinguiſhing 
fire placed within its atmoſphere. How 

then can the lava melted in the cavern of 
Stromboli be penetrated, put in motion; 
and rareſied by this gas, without the dimi- 
nution, not to ſay the entire loſs, of chat 
ardent redneſs: which I obſerved in it during 
the night? | Secondly, though, in this vol- 
cano, the detonation is always inſeparable 
from the exploſion, we cannot ſuppoſe the 
former occaſioned by hydrogenous gas, un- 
leſs we would admit an effect incomparably 
lefs than the cauſe. In the repeated viſits 
1 made to that volcano, I obſerved that the 
ſtrongeſt detonations were 'not louder than 
the ſound of a very ſhort hollow thunder; 
and that, at the moment they are heard, 
the tumors which cover the lake of fiery 
lava, many of which are ſeveral feet in dia- 
meter, burſt. Is it not then evident that 
the ſuperabundant quantity of this gas, 

iined in ſo great a number of tumors, 


and oat almoſt at one inſtant, muſt 


cauſe 


* 55 
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5 cauſe a much ſtronger detonation? But | 
the proof that admits of no reply, or rather 
the abſolute demonſtration of the inſuffi- 
ciency of this hypotheſis, is the following: 
When theſe tumors burſt by the force of 
the impriſoned fluid at the time it diſen- 
gages itſelf, were this fluid hydrogenous 
gas, it would take fire at the ſame moment, 
and cover with flame the ſurface of the 


8 lava; but it is certain that not the leaſt ap- 


pearance of the feebleſt flame is diſcoverable 
in the lava in any eruption; as I can af- 
firm from the various obſervations I have 
made, at a very ſhort diſtance, of the moſt 
minute een that ow. 457 00 0 0 
eratats; ee a 


. 


"Cone, e Gate to e ee this 


8 explanation, it occurred to me whether at» 


f moſpheric air might not poſſibly produce 
the phenomena in queſtion. I confidered, 
however; that, before this hypotheſis was 
admitted, it would be neceſſary to ſhow. 
that the atmoſpheric air had free acceſs | 
from without a mountain to the volcano; : 
that 


. 


* RNs 2 


20 351 * | 
that it inſinuated itſelf into-the body of the 
lava; and iſſued out upwards, cauſing the 
| Adabas ejections, and detonations. As 

to the poſſibility of its entrance to the moſt 
internal receſſes, containing the melted lava; 
it ſeemed to admit of eaſy proof from the 
cavernous ſtructure of volcanic mountains. 


But how this air could be ſufficiently pow- 5 


erful to inſinuate itſelf into the great maſs 

of lava, traverſe it to the top, and there oc- . 
caſion the exploſions, I could not conceive, 
from the two following, in my opinion, in- 
ſuperable obſtacles. Firſt, it is undeniable 
that the atmoſpheric air which might pene- g 

trate through the cavities of the mountain, 

till it approached the immenſe maſs of 

melted and burning lava, would be ex- 


tremely dilated, and make its way where it 


found the eaſieſt paſſage, which would be. 
by the caverns that had admitted it ; but it 

could never penetrate the lava, from its too ö 
great reſiſtance. Secondly, even granting 

for a moment that it might penetrate the 
1 lava, from the dilatation it muſt ſuffer, it 
would penetrate it extremely rarefied, and 
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' be' ihcapable MW: n ahi exploſions. 
_ continually: obſerved at Stromboli. I ;omit 
ſeveral other objections, as Þ think "theſe 5 
two are ſufficient to demonſtrate that this 
n nen 3 likewiſe; cannot ber wa. 
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Shall 18 venture to W a third, + Whig 
in my opinion, is not contemptible, though 
I offer it merely as conjectural ? May not 
the phenomena of this volcano be attributed 
to the action of oxygenous gas? On the 
one fide, it is well known that the ſulphate 
of iron and the ſulphate of alumine afford 
this gas in abundance, when acted on by a 
ſtrong fire; and, on the other, it is equally 
certain that theſe two ſalts are eopiouſſy 
produced in volcanos. They may, tliere- 
fore, in the profound receſſes of Stromboli, 
furniſh a rich and inexhauſtible mine of 
oxygenous' gas, which, mixing with the 
kya, and aſcending through it by its levity, 
may collect, in a conſiderable quantity, in 
the narrow neck of the crater, and producing 
eee and bubbles 1 in the lava, force 

its 


6 


ns way ont with detonation,” burfting ud 

throwing up the fragments of the lava, 

from its expanſive force being greatly in- 
creaſed : by | heat. 7 The 3 ejections -will- be 
great, ſmall, or moderate, according to the 
different quantities of this gas collected ad 
e e . 


 Agpinkt tin rates two 6b; ecklons 
wee be made; the one, chat, ad- \ "0 
mitting it, the ignited lava would be fo — 
bright that the eye could not bear to look \ 
on it; as we know that it is with difficulty 
: we can bear to look on a ſmall flame ani- 
mated by oxygenous gas; whereas, on lite. | 
_ contrary, the redneſs of this lava is not 
greater than that of melted glaſs or metal. | 
The other objection is, that the burning 9 
lavas acted on by this gas would be con- 3 
verted into a glaſs, or homogeneous enamel ; . b 
whereas-the lavas continually thrown Gur 
by Stromboli, beſides that the baſe of the 
primitive rock is ſufficiently recognizable in 7M 
hem, ſtill preſerve their ſhoerls and feltſpars © && | 
in cheir N ſtate of W e » 1 | 
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CRF: 
Both theſe objeQions, however, will, it 
my opinion, be found to have little weight; 


when we conſider that this gas in burning 
volcanos can never be pure, but muſt ne- 


ceſſarily be mixed with ſome mephitic gas, 
and, eſpecially, with carbonic acid gas, 
_ which, in volcanic countries, is rarely want- 
ing. By this mixture the vivid brightpeſs 


which pure oxygenous gas would produce 


in the ignited lava, will be greatly weakened, 
and the action of the fire be prevented from 
ee ſo violent as to e the e characters : 

|" the Amr es fi 


erb Lonetefis, 3 as I hs ſaid, 
I offer only for examination, and ſhall be 
very ready to reject it ſhould it be found 
defective. The impoſſibility of collecting 
the fluid that eſcapes with detonation from 
this volcano, prevented me from aſcer- 
taining its nature accurately. I am, there- 
fore, obliged to ſeek it by conjecture, -hav- 


ing recourſe to that elaſtic fluid, the ex- 


iſtence of which in the volcano of Strom- 
Wal 1 believe certain, and which, in ſome 


meaſure, 


a) 1 


| meaſure, at leaſt, may explain the Phend- 


mena. 8 | | d 


At 1 fame; tae. it is to be obſerved, 
that we know not but that i in thoſe immenſe 


laboratories of Nature which we call volca- 


nos, certain gaſeous ſubſtances, hitherto un- 
known to us, may be produced or developed 
by the means of fire, and act a conſiderable 
part in their eruptions and exploſions. Of 
the exiſtence and nature of theſe ſubſtances, 
perhaps, Ws: N not ns remain igno- 
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| piscovERy W va RIO; voreanic 
Ol __.  prRobvets. CONTAIN: MURIATIC ActD 
=D © —ENQUIRY | now THIS ACID Has BEEN | 
” e e dr A MIXED witH "THEN. 
An „ hdtet * $08 
_ acid Aale — e the Jane | 
"Blaſt of Lipart, daring. ignition—Proofs 
'- that this acid is muriatic—The ſame re- 
fault followed on a repetition f the experi- 
ment —A ſimilar acid liquor produced from 
the black gloſs of Lipari—Fatitions 
glaſſes do not furniſh it —Proof, both by the © 
dry and humid way, that the muriatic acid 
is not combined with theſe two glaſſes, but 
only mechanically united to their parts — 
Seven other volcanic products ſubjefted to 
Ee” fame experiments, from ſome of which 
- the ſame acid liquor was obtained, and 
| From others not—Diſcovery that this acid 
I does not exiſt i in ee products when in 
| | By ” 4 . 111 4 fate | 


CM) | 


a jute o fufron or ignition, but is intro- 
aauced afterwardit—T his muriatic acid not 


Adaeriveu from the muriate of ammoniac— 


IN is probable that it proceeds either from 
ſubterranean places, or from the comes d 
Action of the i muriate 7 en 


* 18 


SF - 
13 997 TAPES - 73 . 


NEAR Se of Pri GR e c 
wr, zit has been obſerved that, when we 
enquired, whether volcanic products, placed 
in matraſſes and expoſed to the fire, afforded 
| any, gas, and of what nature, a method there 
deſeribed was adopted to aſcertain, whether 
any liquor ,was., produced from the ſame. : 
It was alſo mentioned that ſuch was ob- 
tained, which was found to be of a very 
ſingular character, and of which a deſcrip- 
tion was reſerved for another place, as we 
were then occupied in the details of the 
gaſifications of the ſaid products, and other 
particulars of the ſame nature. It is now | 
proper to proceed to a more full deſcription 
of this liquor, ak the - circy ſtances that 
"NOI fit, . i TE | His 


Goa > I ſhall 


I chall begin by deſeribing the manner 


in which it was obtained from two.ſpeaies 
of the SP} ge e ee 


. & 


1 * 
black.” e e 1 
* - * 


3 WE WW 
IIS BABU 


With 1 to e former of: - theſe, 


when the fire began to heat conſiderably 


the matraſs, there appeared in the receiver a 


white cloud, which increaſed till it filled the 
whole cavity; : and then gradually diſperſed, 
adhering to the internal ſides of the Fplaſs 
im che form of drops; and; after te hours 


and three quarters, entirely © diſappeared, 
leaving at the bottom of the receivet a ſtall 
ane of lipid . 1. (Ng, 2B 4! 


o 1657, 07; bangt aan Coley bogig 


Ti kquor, on e manifeſted 
the following characters: Its weight was 


144 grains; en 
luted muriatic acid. e oi ien. 


5 4 * > EE 2 ue 
F145 SHEETS LL ay 4s 23 1 4. 


eise coſine hos 


Jaturared; 'and- che tincture of - galls made 


with ſpirit of wine, do not n fign 


of 1 Iron. 
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The ammoniacal carbonate, in like man- 
ner, een, eee of e = t IS 
The tincture of turnſole becoming rod, 
ent chat this 9990 is eee 
1 97 
0 ts ene . aki ammoniaca 
carbonate, that it is not a weak acid. 


ot bu o 
F 3 194 MT. 
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Its not precipitating with the muriate of 
barytes, ſhows that Us acid i is not the ſul- 


4545 


U 1 


The copious wehits leeres . with 


the nitrate of ſilver, mewn that _ acid i is 


| wo muriatic, 


ti grains of this n a 
after I had made theſe experiments, and on 
this I poured nitrate of ſilver ſeveral times 


till no precipitation followed. This preci- 


pitate being edulcorated; dried, and weighed, 


was found to be eight grains: whence, the 


muriatic acid, according to the calculations 


I compoſing che fourth part 


EY 


Cez of f 


* 


i 


© 0. } 


2 the muriate of ſilver, the eighty grains 


of liquor muſt- have: eee two em 
of this 1 , 


5 
* 


„ 1 . 
\ fo 7 


2 1 is not 10 to HER the; hin T 
felt at the preſence of this ſalt, and this 


Water, within a ſtony ſubſtance which had 


not only been fuſed, but even vitrified by 
ſubterranean fires. It could not be ſuſpected 


that they had both adhered to the matraſs, 


ſinceʒ / beſides that it was a new one, like all 
the others employed in theſe experiments, 
. this was the firſt time I had made uſe of it. 
The „ nature Ga 1 fact * | 
np me to repeat the experiment with 
the ſame ſpotted glaſs. As I had ſeveral 
large pieces of it, I reduced a part of them 

to powder, which I put into another ma- 
traſs, and proceeded in the ſame manner as 
before. But, in this caſe, after half an 
_ *hour's:-continuance in the fire, the white 
cloud began to appear in the receiver, 
which, at length, it entirely filled; and, 
. ne the ſides with 


10 8 OE, „ a water 


) — 0 


; 7 391 ) 
a water which, falling down, produced. * 
the bottom a tolerable quantity of liquor, 
| I found its weight 77+ grains. It had the 
uſual taſte of the muriatic acid ; and the 
- preſence of this and no other was confirmed 
by the re-agents I had applied to the other 


liquor. It was now, therefore, proved that 


this acid, united to water, was really contain- 
ed in the volcanic glaſs. The appearance of 
white vapours in the glaſs receiver was thus 
explained; as they proceeded from the 
water mixed with. the muriatic. acid, it 
being well known that this acid, when it 
comes in contact with any bumidity, pro- 
duces ſuch vapours. The water reduced 
to vapour was condenſed by the cold of the 
receiver, and fell to the bottom; and the 7 

acid in queſtion, from its great Om _ - 
it, was e by it. = 


But is this fact „ to this particular 
ſpecies of volcanic product, or does it ex- 
tend to others? To aſcertain this was of 
ſome importance. I, therefore, made the 
ſame experiments on the black glaſs of the = 
| . ſame 


- 08 . | 
lame iſland The reſult was not different; 
From twelve ounces of this glaſs I obtained 
104 grains of a liquor which accumulated 
at the bottom of the glaſs receiver, by the 
condenſation of the white vapours, and the 
liquor manifeſted to the taſte the ſame mu- 
tiatic acid, the preſence of which was oon. 
e ys the . _ as. dolores? 


i che Ks of hs wala 
of the/two glaſſes, the liquor obtained from 
the preſent weighed 40 grains leſs than 
that extracted from the other, but, when 
touched with the point of the tongue, taſted 
ſomewhat more acid. In fact, from 80 
grains of this latter I obtained 10 grains of 
muriate of ſilver, in which there was, con- 
ſequently, 25 grains of muriatie acid, while 
the other only contained 2. tos 


I afterwards mh the ſame 88 

on factitious glaſs; but, in this caſe, not 
more than a grain of water was collected in 
the receiver, and that was perfectly inſipid. 
* 0 * that this acid apper- 


5 taing 


VV 
tains to the two e n —— 7 
of en nne 


It e to 8 the PEI of an 
important queſtion. Is the muriatic acid 
combined with theſe two - volcanic ſub- 
ſtances, - or only mechanically united? I 
conceived that ſome elucidation of this 
doubt might be obtained by expoſing one 
of theſe two glaſſes to a fire not ſufficiently 
ſtrong to cauſe fuſion. I put ſix ounces of 
the ſpotted glaſs, reduced to powder, in a 


glaſs retort with a luted belly; joining to it 


the glaſs receiver, communicating as before 
with the mercurial apparatus. This 1 heated 
in a ſand-bath for twelve hours ſucceſſively. 
At the end of an hour and a half there ap- 
peared, in the neck of the retort, a large 
drop of limpid liquor, which ſoon after fell 
into the receiver. Afterwards a ſecond 
formed in the ſame place, which remained - 
5 adheſive, no other humidity ariſing to in- | 
creaſe it. No vapour of any kind was vi- 
ſible in the retort or the glaſs receiver, and 
it was not till after the firſt two hours that 
| the 


(394). 


. en of. this retort W covered 
b with a white veil, which afterwards became 
more denſe. No __ of n was home | 
a * the een ; 8 iet 
ee dom he: ali; 1 1 { oa 

y this: veil was only. the more ſubtile part of. 
-- he pulverized glaſs, ſublimed by. the heat, EZ 
and remaining adheſive to the retort. No 
fuſion followed in the glaſs. The two drops 
of water, which might amount in quantity 

to nine or ten grains, were extremely acid 
70 the taſte, and it appeared from the appli- 

N cation of ee that * acid was i prey 


* 


"2 i The . remaining untouched, this ex- 
periment ſhowed that the water and the 

muriatic acid were not in combination with 

the parts of the glaſs, but only adheſive to 

them; it appeared, likewiſe, that the quan- 

tity of acidulous water produced was not 

equal to that obtained in the ns be- 
nen the heat was not ſo ne 


. 
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Tube humid way afforded a Aill further 
Fee, Having reduced to powder 
twelve ounces of the black, and twelve of 
the ſpotted glaſs of Lipari, they were leſt 
ſeparately during twelve hours in digeſtion 
with heat in diſtilled water. The water, 
when filtrated, did not in the leaſt change 
the colour of the tincture of turnſole; a 
proof that in it there either exiſted no acid 
diſengaged, or that it was extremely weak. 
On trying the ſame water with nitrate of 
ſilver, a flight turbidneſs was produced; 
and, after four-· and- twenty hours, an ex- 
5 1 ſmall ſediment. P19 
"4 the I knew hs the 3 acid, though 
-weak, always produces white fleeces or 
ſtreaks in the ſolution of the nitrate of ſilver, 
I entertained ſome doubt whether this tur- 
. bidneſs might be the effect of this acid; 
and, to remove it, I reſolved to try becher Ns 
a ſimilar turbidneſs, but without fleeces or 


ſtreaks, might not be produced by nitfate = 


of ſilver in diſtilled water in which a drop 
of muriatic acid had been infuſed. On 
making 


N 
| 
x 


7 


4 396 * © 
making this experiment 1 found that the 


flegces, on increaſing the quantity of water, 
became leſs ſenſible in the infuſion of ſolu- 


toon of ſilver; and, adding ſtill more water, 
a flight turbidneſs was at length produced 


without fleeces or ſtreaks: whence it ap- 
peared evident chat the turbidneſs in -queſtion 


was the effect of a very ſlight portion of 


the muriatic acid, which had ee 3 
1 volcanic glaſſes i 4nto the NE? if 


\ # * 
At 27 : 
5 ee WP 4 4 AD a I. 2 


Pre e x | 
T2 took twelve ounces coll OY of the 5 
glaſſes, the ſpotted and the black, reduced 
them to powder, and boiled them ſeparately 


in diſtilled water four ſucceſſive times, fifteen 


hours each time; then ſtraining off the water, 
I evaporated it to dryneſs, and found at the 
bottom of the veſſel a reſidue of fine glaſs- 


powder. On this J poured a little diſtilled | 
water, and tried one part of this water with 
the tincture of turnſole, and the other with 


Nitrate of ſilver. In the former aroſe a thin 
reddiſh fume, and in the latter a flight tur- 
RP not ee a few white mm i 


1 


4 * 
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91 4 took 19 ounces, 2 drams, and 72 grains 
of black glaſs of Lipari, broke it into ſix 
pieces, put them in diſtilled, water, and left 
them during forty hours in a ſand - bath, 
without boiling. I did the ſame by a 
quantity of the ſpotted glaſs, broken into ſeven. 
Pieces, and weighing ao ounces, 2 drams, 
and 14 grain. Having dried the two 
glaſſes in the air and the ſun; I found them 
diminiſhed by evaporation, I: poured the 
nitrate of ſilver, which-cauſed a chen 15 
e and a en mann be: 
\ Dy. all theſe fats & thiok Din Aeadbelt- 
5 ably proved that the muriatic acid, in theſe 
two volcanic glaſſes, is not combined with 
them ſo as to enter into them as a conftitu« 
ent principle; but is only e * 
tachon 0 their tang? | 

Beüdes © te twyo — 55 ebe . 
this ſpotted of Lipari, I made experiments, 
as I have mentioned in che EE — 
15 on ſix other yolcanic producte 


75 


(18.53 


Ades fabftances obtained from them hive 
been already deſcribed. It now remains to 
5 ſtate the reſults relative to the preſent en- 
| NO OE OC bee SGH of 
T „ bom We Veſuvius, containing 
gernets, was obtained: in the receiver two 
grains of water, which did not in the leaſt 
change the tincture of turnſole, but pro- 
| . _ __ duced alight-blue milkineſs by the mixture 
1 of nitrate of ſilver. It could not, therefore, 
I de ſaid that this lava was _— 8 ; 
of nen „ e en ee 
The lava ef Veſuvius ic bad owed a 
mort eee viſited: that volcano, left 
EE: mt the bottom of the receiver four grains of 
3 Te water, which, when tried by the re-agents, was 
| daun I not to nn crates the died: waters 


WE 4. 294 


/ PH 
16 
; « + 7 ; 
3 . W 7 L 2 5 tae 
e 


. | From the "I of 88 . is ex- 
ternally an enamel, I obtained 4 grains of 
water, which was without odour, but ſome- 
what acidulous; and the precipitation in 
we e cauſed * the nitrate of ſil- 


2 ver, 


„ 5 i * 
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8 0 wen d the e preſence « of the murine? 


The lava of Stromboli, throws out of its 
e furniſhed two cord of yu = 
5 5 BS *. SEAL 243 ee 
| Abend lava bf Suonbol, of the ſame 
ſpecies, but which, from its being found 
buried deep beneath other lavas, muſt evi- 
dently have been thrown out before they 
were, produced 71 grains of water in which 
vas contained a portion of muriatic acid; as 
Was diſcoverable by touching it with the 
tongue, and ſtill more deciſively by the N | 
nen eee 1 Es nitrate! of 5 | 


The lava which ied from Erik in the 
year 1787, and which, like that of Strom- 
boli, was ſtill warm when I collected it, 
gave water to the amount of 6 grains, which 
in A e e er N rats water. 


11 ft 


; Shoal a old pumice &f b Like FE las 
a grains of water, which was acid to the 
taſte, changed the rinQure of turnſole to 


red, 


4 * 
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5 md, and dend af; which, was manifefly. 
muriatic, from the fleecy turbidneſs produced 
by mixing it with Bs nitrate of ſes.” 
"41-19, 1179 | 
On computing all theſe fads, it Appen 
that, of nine volcanic products ae to 
the ation of the fire, and fuſed; fix. m 
+ feſted the preſence, of the muriatic acid, wa 
in three not the leaſt ſign of i appeared. 
From .a. compariſon of the local e 
ſtances of theſe nine products, we muſt be 
convinced that the muriatic acid does not 
exiſt in theſe products when they are either 
fuſed or heated to redneſs; but that it 
unites with them afterwards, ſince the three 


lavas, one from Veſuvius, another from 
Stromboli, and a third from Etna, which 


had been recently ejected from the ſubter- 


ranean furnaces, contained none, though 
wey afforded a ſmall portion of water; 
While the; ſix others which had ceaſed to 
burn for a longer or ſhorter time, gave a 
greater or leſs quantity of this gcid. It is 
alſo a cbhſirmation of this fact, and 
. —_— chat the ſame * of f Stromboli 


| 
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| 
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was deflitute of, it when firlt pieced 3 but. 


after ſame time was clapſed, began Ae 


quire it. ATE 0b. gt JK: ee i Alete Tt 46.6 1 


r pofnumos 1 4 

The idea oreurred to, me; whether this 
acid, might not be derived from the ammo» 
niacal, muriate,,. as this. ſalt is almoſt always 
found, in volcanos.,.Jy.;therefote, poured a 
{mall quantity of the acid liquors obtained 


ſtom che ty glaſſes: upon lime without 


making uſe of the carbonate. of pot- ans 
hut L. did. not perceive any hing of the 
ſtrong odour of ,ammoniae z,, an evident 


proof that it Fra 510k enen | 


riate, 


1 e incline to ſuppoſe that this acid 


originates either from the ſubterranean, 
Places in which we know that it is ſome- 


times found, or rather perhaps from the ſea 


penetrating beneath the volcanic mountains; 
that it is generated from the decompoſi- 
tion of the muriate of ſoda, by the means of 


ſulphugeous acids in which volcanos abound; 


and that, abſorbed by the humidity of the 


Vox. I Dd 1 air, 
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